Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


■ 

* 

■ 
■ 

>evw-^i^--  .r                   1 

■■•■■•A'-'*  ■-•i'-'^  ■■ 

••.-^  .■'.•1*  >  ■*• 

"'^jj  i''^?'  •''■"■ 

:v;  v-<&-'f^-^\;:^'           1 

The  Branner  Geological  Librar}' 


CHOOKBDINCS 

AMERICAN  PHILOSOPHICAL  SOCIETY. 

laiuDBireu.  raj  mmmi  iiswi  mmim. 


^ 


.tAKVAHT  TO  .ftrxK,  ^tm^^ 


/>'.— JV'«.  IM  «^t  itpptar  a»tt  ttpiir-iU  V"'" 

TJBI.E  OF  (XJNTENTrt, 

I- At 

lliijiip  1 .  l.>-  JiHl^r  WiUimii  Slmnjl 

-'"""'"■#7 .    

iritdlnglral  wiirk  ■if  iImt  SAcmu)  (lenloglnil 
i.vl'jMrl.11  E.  Hall .. 

Ulcu "... 

'inunrySl -.- 

.  syHuiti.  hy  PI((ij- Ettrip  Clinw: 

I  line  U"s  fiir  Viihtini'trir  Anal^ab.  li;  J.  nhxlgoll 

.    V/nitrnff,   fihraar// t .   . .... 

„..,....    f„/,r„urvlH... , 

'>p\a\imn  In  UMvonilngy.  bjr  W.  BliuiiiM. 
<  111^1  n«i  flnini  cettiiln  Wulls  In  Wtwlvm 

ir..MA8,, .... ...    9ia 

iTliTBdir  ConI  Waati'  In  a  LouimnttTO.  1^ 


PROCEEDINGS 


/ 

'  OP  THE 


AMERICAN   PHILOSOPHICAL   SOCIETY 


HELD  AT  PHILADELPHIA 


FOR 


PROMOTING  USEFUL  KNO¥LEDaE 


Vol.  XVI. 


JANUARY  1870  to  MAY  1877. 


• » 


•       >  ■ 


•  -    *  * 


*  > 


PHILADELPHIA  : 
PRINTED  FOR  THE  SOCIETY 

BY    M'CALLA   &   STAVELT. 

1877. 


21, so  18 


•    •  -•  •     •       • 

•  •  :  •   •-    : 

•  •    •  •  •  •   •» 

•  •  •  •  •  •  • 

•  •    *    •  • 


*  • 

•  •• 


Jml  ft,  ltr«.]  ^  [Rtrooc. 


•.' 


• .,  • 


PROCEEDINGS 


OF  THB 


.•  •    • 


k        -    * 


AMERICAN  PHILOSOPHICAL  SOCIETY. 

Vol.  XVI.  1876.  No.  97. 

A  Discourte,  illuttrative  of  the  life  and  chcbrcteter  of  Horace  Binivet, 
delivered  before  the  Bar  of  Philadelphia,  the  Law  Aisociation, 
and  the  American  Philosophical  Society,  in  the  Musi- 
cal Fund  Hall,  on  the  owning  of  Jan,  6, 1876. 

Bt  Judge  William  Strong. 

Forty  years  ago,  in  this  Hall,  on  an  occasion  much 
like  the  present,  Mr.  Binney  commenced  his  eulogy 
of  Chief  Justice  Marshall  with  the  following  remark, 
**  The  Providence  of  God  is  shown  most  beneficently 
to  the  world,  in  raising  up,  from  time  to  time,  and  in 
crowning  with  length  of  days,  men  of  pre-eminent  good- 
ness and  wisdom/'  The  thought  thus  expressed  is 
worthy  of  recall  to-day.  At  intervals,  all  along  the  line 
of  human  history,  and  especially  in  enlightened  com- 
munities, men  have  appeared,  who,  by  their  native  en- 
dowments, their  thorough  culture,  their  ceaseless  en- 
ergy, and  their  moral  worth,  have  raised  themselves  to 
a  plane  above  that  of  their  fellows  ;  men  who  have  been 
in  advance  of  all  their  cotemporaries,  and  to  whom  the 
rank  of  leaders  has  been  universally  conceded.     Such 
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leaderlhave  arisen  in  every  department  of  social  life, 

in  th^J^arned  professions,  among  the  devotees  to  fine 

^rt^,*an  the  regions  of  invention,  in  the  explorations  of 

^•"(Taiiiral   science,  in  mechanical   pursuits,  in  those  of 

'••'.commerce,  and  even  in  the  department  of  agriculture. 
*  *  *  • 
/..  V    Occasionally  some  noted  one  has  lifted  his  standard  of 

attainment  higher  than  that  of  any  of  his  predecessors^ 
and  has  gone  forward  beyond  their  utmost  reach. 
Such  men  are  among  the  best  gifts  to  the  world,  of  a 
beneficent  God.  It  is  through  their  agency  society 
makes  progress.  They  lead  the  onward  way.  Their 
.  lives  lend  attractive  force  to  that  which  is  truly  valu- 
able.  They  present  models  for  imitation,  and  their 
achievements  stimulate  to  a  generous  rivalry.  Their 
standard,  "  full  high  advanced,"  is  ever  visible,  and  it 
calls,  with  a  noiseless  but  persuasive  voice,  to  those 
who  are  behind  to  move  onward.  No  one  can  over- 
estimate the  value  of  such  a  life  to  young  men  in  the 
legal  profession,  if  it  be  kept  ever  in  view.  If  they 
have  not  mistaken  their  calling,  it  must  win  their  ad- 
miration, and  stir  the  noblest  impulses  of  their  hearts. 
It  is  a  perpetual  reproof  of  contentment  with  any  at- 
tainments less  than  the  highest  possible,  a  rebuke  of 
character  and  conduct  unbecoming  the  best  aims,  and 
it  gives  courage  for  the  grandest  efforts. 

Happily  the  lessons  of  such  a  life  are  beyond  the 
reach  of  death.  They  are  the  rightful  property  of 
more  than  one  generation.  They  ought  never  to  fade 
into  oblivion.     To  preserve  them  with  gratitude   for 


the  past  and  with  hope  for  the  future.  Is  a  duty  which 
the  living  owe  to  themselves  and  to  those  who  shall 
come  after  them.  And  this  duty  is  best  performed  as 
a  skillful  painter  preserves  in  memory  the  subject  of 
his  portrayal.  A  portrait  is  not  a  life,  !t  is  true,  but 
it  recalls  a  life.  So  a  delineation  of  character  and 
achievement,  if  it  be  accurate,  prolongs  the  influences 
the  character  is  fitted  to  exert.  It  is  therefore  in  obe- 
<lience  to  your  desire  to  perpetuate,  so  far  as  may  be, 
the  instruction  and  example  of  a  life  more  than  com- 
monly eminent  and  useful,  that  I  am  to  speak  to  you 
of  Horace  Binney. 

He  was  born  in  Philadelphia  on  the  4th  day  of  Janu- 
,ry,  A.  D.,  1780,  in  a  house  belonging  to  Thomas 
AVilliams,  in  what  was  then  known  as  the  Northern 
Liberties,  and  in  the  neighborhood  of  Front  and  Coates 
streets.  He  was  of  Scotch  and  English  descent.  The 
earliest  paternal  ancestor  of  whom  he  had  knowledge 
VfRs  John  Binney,  who,  in  16S0,  resided  with  his  wife 
Mercy,  in  the  town  of  Hull,  Boston  Bay,  in  England, 
and  from  whom  he  was  the  fifth  by  descent  In  right 
line.  The  family  came  to  this  country  about  that  time 
and  settled  in  Hull.  Massachusetts.  The  grandfather 
of  Horace  was  Barnabas  Binney,  a  shipmaster  and 
merchant  of  Boston,  and  his  father  (born  In  1 751.) 
named  also  Barnabas  Binney,  was  a  surgeon  in  the 
revolutionary  army,  attached  to  the  Massachusetts 
line,  whence  he  was  transferred  to  the  Pennsylvania 
line.     After  his    transfer   he  settled    permanendy   in 
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Philadelphia,  and,  in  1777,  he  married  Mary,  the  eldest 
daughter  of  Henry  Woodrow,  a  man  of  Scotch  ances- 
try, a  whig  in  politics,  of  great  purity  of  character  and 
uprightness  of  life.  Dr.  Barnabas  Binney  was  a  man 
of  liberal  education,  and  a  graduate  in  1 774  of  Brown 
University,  where  he  attained  the  highest  distinction  in 
his  class.  Thence  he  came  to  this  city,  and  attended 
medical  lectures  at  the  University,  in  due  time  re- 
ceiving from  it  a  degree.  He  was  an  accomplished 
"belles-lettres"  scholar,  and  acutely  sensitive  to  the 
beauties  of  English  literature.  He  wrote  with  ease 
and  elegance,  and  he  cherished  both  the  taste  and  the 
talent  for  poetical  composition.  Withal  his  intellectual 
powers  were  fine,  and  he  had  a  strength  of  principle, 
a  decision  and  energy  of  action,  and  a  sensibility  and 
tenderness  of  feeling  that  commanded  the  respect  of 
all  who  knew  him,  and  gready  endeared  him  to  the 
circle  of  his  domestic  friends. 

Dr.  Binney's  wife,  the  mother  of  Horace,  was  also  a 
superior  person.  In  many  points  her  intellectual  traits 
and  those  of  her  husband  were  much  alike.  She  had 
besides  a  keen  perception  and  taste  for  wit  and 
humor,  and  a  remarkable  faculty  for  catching  and  imi- 
tating personal  peculiarities  of  manner,  voice,  and 
almost  of  look.     In  the  character  of  her  mind  there 

was  a  large  element  of  the  dramatic.  Her  manner 
was  impressive,  and  she  had  that  rare  union  of  dignity 
and  ease  which  woman  alone  possesses,  without  the 
appearance  of  effort,  and  which  she  only  can  teach. 


,  • 


At  Uie  age  of  six  years,  Horace  was  sent  to  his  first 
school,  which,  for  a  short  time,  was  the  Friends'  Alms  . 
House  School,  in  Walnut  street  between  Third  andH 
Fourth.     Very  soon  afterwards,  he  entered  the  Gram- 
mar school  of  the  University  of  Pennsylvania,  where 
he  remained  until  his  father's  death,  which  occurred  in 
1  787.     Thus  early,  when  only  seven  years  of  age,  he  ' 
was  left  an  orphan,  in  charge  of  a  widowed  mother* 
In   1788   he  was  placed  in  a  school  at   Bordentown,  1 
New  Jersey,  where  he  continued  three  years,  and  ac-  I 
quired  the  reputation  of  being  the  best  scholar  in  the  J 
school :  beginning  thus  early  to  give  promise  of  what  I 
he  afterwards  became.     His  attainments  in  knowledge  j 
of  the  Greek  language  especially,  must  have  been  re- 1 
markable  for  a  youth  of  only  ten  or  eleven    years.J 
And  not  only  was  his  scholarship  of  an  high  order,  bu» 
his  conduct  was  such  as  to  commend  him  to  the  confi-' 
dence   of  his    teachers,  for  he  was  promoted    to  be  1 
"guider"  of  boys  older  than  himself. 

Leaving  Bordentown   in    1791,  he  returned   to  his  ' 
mother's  residence,  in  Philadelphia,  then  on   Market  ■ 
between  Fifth  and  Sixth  streets,  immediately  opposite 
the  residence  of  General  Washington,  and  adjoining 
that  of  Alexander  Hamilton.    There  he  frequently  saw 
die  first  President  of  the  United  States,  as  also  Mrs. 
Washington,  who  was  his  mother's  friend,  of  both  of 
whom  he  had  perfect  recollection  throughout  his  life. 
There  he  was  also  a  witness  of  the  ceremonies  of  the  i 
day;  imposing  ceremonies,  which  were    remnants    of] 
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colonial  usages  derived  from  the  mother  country,  but 
which  long  since  went  into  desuetude.  What  effect 
such  associations  and  opportunities  had  upon  his  youth- 
ful mind,  never  wanting  in  a  pure  and  generous  am- 
bition, may  readily  be  conjectured. 

In  1 79 1  his  mother  entered  in  a  second  marriage 
with  Dr.  Marshall  Spring,  of  Watertown,  Massachu- 
setts, (  now  a  suburb  bf  Boston,)  and  in  1792  he  went 
to  reside  with  his  stepfather,  for  whom  he  ever  after 
felt  warm  affection  and  profound  respect.  Soon 
thereafter  he  was  sent  to  a  boarding-school  near 
Medford,  six  miles  from  Boston.  Even  then,  though 
only  twelve  years  old,  he  was  prepared  for  admission 
to  college,  but  he  was  considered  too  young  to  enter, 
and  he  was  sent  to  school  rather  to  grow  older,  than 
to  increase  his  intellectual  preparation  for  college  life. 
He  did  not  remain  long  at  Medford,  because  of  a  con- 
viction he  had  that  his  master  was  incompetent  to  in- 
struct him  in  the  Greek  language.  An  interesting  inci- 
dent is  related  of  his  short  school  life  there,  illustrative 
of  his  confidence  in  the  accuracy  of  his  knowledge,  and 
of  his  resolute  adherence  to  that  which  he  believed 
correct,  even  to  the  extent  of  what  may  be  considered 
rudeness.  On  the  day  after  his  arrival  at  school,  he 
was  called  up  to  recite  to  his  new  master  a  Greek 
lesson  in  the  New  Testament.  He  began  with  confi- 
dence, but  he  had  not  proceeded  far  when  he  was 
stopped,  and  told  he  was  wrong,  and  what  the  master 
deemed  the  proper  translation  was  given.     Instead  of 


accepting  the  correction  silently,  he  insisted  that  he 
was  right  and  that  the  master  was  wrong.  This 
brought  Immediately  the  rebuke,  "Is  this  your  Phila- 
delphia politeness?"  to  which  he  replied,  "It  is  my 
Philadelphia  Greek,  sir," 

After  leaving  the  school  at  Medford.  he  was  placed 
in  the  care  of  a  clergyman  at  West  Cambridge,  in 
whose  family  he  remained  until  July,  1793,  when  he 
entered  the  Freshmen  class  at  Harvard  University,  the 
president  of  which,  at  that  time,  was  the  Rev.  Joseph 
Willard,  D.  D.  and  LL.  D.  In  the  autumn  after  his 
admission  he  unfortunately  lost  his  mother  by  her 
death,  and  thus  became  doubly  an  orphan.  How  he 
acquitted  himself  in  college  is  shown  by  the  fact  that 
on  his  graduation  in  1 797.  he  divided  the  first  honor  of 
his  class  with  a  single  classmate. 

It  was  at  Bordentown  and  at  Harvard  that  Mr. 
Binney  laid  the  foundation  on  which  he  subsequently 
built  his  character  and  his  fame.  Protected  by  Divine 
Providence,  as  he  was  wont  to  acknowledge,  against 
the  perils  that  even  then  beset  the  paths  of  young 
men  in  a  college  course ;  having  an  ardent  desire  for 
distinction  in  his  class,  a  desire  which  forbade  any 
deviation  from  moral  rectitude,  and  sternly  resisted 
every  temptation  to  indolence,  or  vicious  indulgence ; 
he  secured  for  himself  all  the  advantages  of  mental  and 
moral  culture,  which  the  most  advanced  collegiate  edu- 
cation in  this  country  could  then  give.  Through  his 
entire  college  life  his  intercourse  with  the  officers  of 


the  institution  was  one  of  one  uninterrupted  respect 
on  his  part,  and  of  affectionate  confidence  on  theirs. 
Knowledge,  of  course,  he  acquired,  but  that  was  the 
least  of  his  acquisitions.  He  acquired  the  art  and  the 
habit  of  study,  with  an  unfading  love  for  it,  and  this 
acquisition  was  permanent.  It  continued  to  be  his  de- 
light and  a  great  element  of  his  power  until  the  close 
of  his  life.  Never  for  a  moment  did  he  make  the 
mistake,  into  which  so  many  fall,  of  considering  the 
primary  object  of  a  liberal  education  to  be  securing  a 
knowledge  of  facts,  or  of  arts,  or  of  sciences  which 
might  be  useful  in  after  life.  This  knowledge  he  knew 
would  decay.  He  sought  and  he  obtained  the  "  art  of 
all  arts  the  best," — that  of  setting  the  mind  intendy 
upon  a  subject  of  thought,  and  holding  it  there  until 
the  subject  is  thoroughly  understood. 

This  power  or  art  of  study  which  he  acquired  during 
his  college  life,  he  ever  regarded  as  his  most  important 
gain,  and  many  years  afterward  he  spoke  of  it  as  such. 
Much  of  what  he  acquired  he  said  he  had  lost.  His 
knowledge  of  the  Latin  and  Greek  classics,  as  well  as 
of  the  higher  mathematics,  had  fallen  away  from  dis- 
use, though  he  had  preserved  enough  to  assist  his 
children  in  their  education,  "  but,"  he  added,  "  the  un- 
unfading  art  which  I  acquired  at  college  was  that  of 
study,  and  if  the  acquisitions  of  knowledge  I  then  made 
by  it  are  faded,  or  fallen  from  the  surface,  *  *  certainly 
the  art  or  faculty  of  study  has  never  left  me."  His 
appetite   for   study  while  he  was   in  college  was   so 


great,  that  on  one  occasion,  instead  of  going  to  his 
stepfather's,  where  he  was  always  happy,  he  remained 
in  his  chambers  in  one  of  the  college  buildings  during 
an  entire  autumnal  vacation,  and  studied  every  day  of 
it  fourteen  hours.  Habits  and  tastes  like  these  were 
his  constant  shield,  as  well  as  his  instruments  of  power  : 
and  long  after  his  graduation  he  was  able  to  say,  "  I 
look  back  to  my  college  life  with  great  satisfaction.  I 
was  a  fair  student  of  everything  I  was  required  to 
learn,  and  it  does  not  now  occur  to  me  that  I  ever 
missed  a  recitation,  or  the  chapel  service  at  six  in  the 
morning,  winter  or  summer,  *  *  I  have  no  recollec- 
tion that  during  those  four  years  I  ever  did  a  thing  to 
make  my  friends  blush,  and  their  praises  when  I  left 
college  gave  me  courage  to  begin  my  first  steps  in  the 
world." 

During  the  year  immediately  preceding  his  gradua- 
tion he  began  to  look  forward  to  his  life  work.  His 
father  and  his  step-fatlier  having  been  physicians,  it  was 
to  be  expected  that  his  attention  would  be  turned 
to  the  profession  to  which  they  had  belonged.  Accord- 
ingly he  felt  a  strong  desire  to  study  medicine  and 
surgery,  and  he  attended  a  course  of  lectures  on  anat- 
omy delivered  by  Dr.  Warren,  the  father  of  one  of  his 
favorite  classmates.  He  also  read  some  medical  books. 
But  his  step-father  earnestly  dissuaded  him  from  at- 
tempting the  profession,  and  induced  him  to  give  up 
all  thought  of  it. 

After  his  graduation  in  July,  1797,  he  remained  in 
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the  family  of  an  aunt  in  Providence,  Rhode  Island, 
about  three  months.  During  the  summer  and  autumn 
of  that  year,  the  yellow  fever  prevailed  in  Philadelphia. 
In  November  he  came  to  Philadelphia  to  make  it  his 
permanent  home,  still  undecided  what  employment  he 
would  select,  but  fitted  in  an  unusual  degree  to  enter 
upon  any  line  of  life,  and  to  make  for  himself  a  place 
and  a  name.  No  thought  of  rest  or  of  self-indulgence 
after  his  four  years  of  intense  application,  diverted  him 
from  an  earnest  purpose  to  do  what  he  could.  He 
had  been  turned  away  from  the  profession  for  which 
he  had  a  decided  preference,  and  to  which  all  his  read- 
ing that  was  not  scholastic  had  been  directed.  He  felt 
no  special  attraction  to  any  other,  and  the  uncertainty 
of  success  in  the  legal  profession,  of  which  he  had 
heard  much,  made  him  hesitate  to  select  that.  Without 
much  reflection,  therefore,  he  turned  his  attention  to 
mercantile  life,  and  requested  Dr.  David  Jackson,  his 
guardian,  to  apply  to  Cunningham  and  Nesbit,  a  firm 
of  large  shipping  merchants  in  this  city,  to  receive  him 
into  their  counting  house  as  an  apprentice.  Fortu- 
nately for  himself,  fortunately  for  the  bar,  and  fortu- 
nately for  the  country,  the  counting-room  was  full,  and 
the  merchants  had  no  place  for  him.  It  was  then  he 
made  choice  of  the  legal  profession,  and  at  his  instance 
Dr.  Jackson  requested  Mr.  Jared  Ingersoll  to  receive 
him  into  his  office  as  a  student  of  law.  Mr.  Ingersoll 
consented,  and  thus  the  work  of  life  was  determined. 
So  narrowly  did  he  escape  a  calling,  to  which  he  was 
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apparently  not  best  adapted,  and  so  Providentially  v 
he  led  into  the  profession  whicK  he  subsequently  so  ' 
much  adorned.  He  had  no  friends  in  Philadelphia  to 
advise  him,  none,  at  most,  sufficiently  acquainted  with 
his  peculiar  qualifications  to  advise  him  judiciously, 
though  he  had  been  told  by  his  step-father  tliat  if  he 
selected  any  of  the  learned  professions,  it  ought  to  be 
the  law. 

Among  his  fellow  students  in  Mr.  Ingersoll's  office  I 
were  John  B.  Wallace,  who  afterwards  married  his 
sister,  and  John  Sergeant,  both  young  men  of  remark- 
able mental  force,  and  of  indomitable  ambition,  and 
both  of  them  were,  from  the  commencement  of  his 
apprenticeship,  his  life  long  friends.  Somewhat  later 
he  contracted  an  intimate  friendship  with  Mr.  Charles 
Chauncey  which  continued  unbroken  until  the  latter's 
death. 

How  faithfully  he  improved  the  opportunities  which 
Mr.  Ingersoll's  office  afforded  him  may  be  inferred 
from  what  he  had  done  in  college,  and  may  be  known 
from  what  he  was  after  his  call  to  the  bar.  He  had 
learned  to  study,  and  in  study,  not  in  mere  reading,  he 
found  his  chief  delight.  Of  course  to  him  the  new 
science  to  which  his  attention  was  directed,  presented 
attractions  above  everything  else.  His  steadfast  effort 
was  to  learn  his  profession  accurately.  With  this  he 
suffered  nothing  to  interfere,  and  he  firmly  resisted  all 
the  social  temptations  which  assail  young  men  in  large 
cities.     He  had  resources  for  recreation  within  himself. 
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Duponceau,  distinguished  especially  by  his  knowledge 
of  admiralty  law.  They  were  men  of  varied  accom- 
plishments, but  they  were  all  men  of  power,  conspicu- 
ous in  the  city  and  throughout  the  State,  and  to 
them  was  entrusted  nearly  the  whole  of  the  important 
legal  business  of  the  community.  To  a  young  man 
just  entering  the  profession,  the  prospect  of  success  in 
obtaining  employment  may  have  seemed  gloomy.  The 
business  community,  who  most  need  the  assistance 
of  lawyers,  were  supplied,  and  well  supplied.  There 
seemed  to  be  no  room  for  other  lawyers,  and  those 
who  occupied  the  field  were  too  strong  in  themselves, 
and  too  strongly  entrenched  in  the  confidence  of  the 
public,  to  be  displaced.  In  truth,  however,  the  circum- 
stances that  might  have  been  thought  to  interpose 
almost  insurmountable  obstacles  to  professional  suc- 
cess were  adjuvants  to  it.  The  well-prepared  and 
ambitious  young  men,  who,  on  their  admission,  found  at 
the  bar  a  body  of  practitioners  so  eminent  as  were  those 
I  have  named,  monopolizing  the  honors  and  tlie  emolu- 
ments of  the  profession,  were  taught  at  once  to  Hft 
their  own  standard  high.  They  learned  that  no  mod- 
erate attainments,  no  half-hearted  efforts,  no  imperfect 
preparation  would  meet  the  necessities  of  their  case. 
They  grew  indeed  for  a  time  in  the  shade,  but  it  was  a 
healthy  shade.  The  exhibitions  of  mental  power,  of 
legal  learning,  and  of  professional  skill  which  they 
constandy  witnessed  were  instructive  to  them,  the  sub- 
jects of  their  thought  and  conversation,  and  incentives 
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to  severer  study.  It  cannot  be  doubted  that  no  incon- 
siderable portion  of  the  power  and  skill  of  Mr.  Binney, 
Mr.  Sergeant,  Mr.  Chauncey  and  others  who  honored 
the  Philadelphia  bar,  and  gave  it  a  wide  reputation 
during  the  first  half  of  the  present  century,  was  due  to 
the  fact  that  at  the  commencement  of  their  profes- 
sional life,  they  were  introduced  into  association  with 
the  leaders  of  the  old  bar,  a  body  of  men  who  would 
have  graced  Westminster  Hall  in  its  palmiest  days. 
They  may  have  thought  their  apprenticeship  hard  and 
long,  but  it  yielded  abundant  fruit. 

Mr.  Binney  was  not  discouraged  by  the  outlook. 
With  a  resolute  will,  with  patient  waiting,  and  with 
unintcrmitted  devotion  to  study,  he  bided  his  time — 
and  it  came.  His  success  in  obtaining  employment 
was  not  speedy.  For  six  years  after  his  admission  to 
iho  lv;\r»  ho  had  a  most  meager  clientage,  and,  as  he  re- 
nuukril  afterwards,  his  porridge  would  have  been  very 
insipid,  if  ho  had  had  to  buy  salt  for  it  with  what  he 
\\\m\v  m  iho  Iwr  Hut  the  time  was  not  lost  He 
omployod  \{  larvjx^ly  in  wailing  upon  the  courts,  and 
watohinvj  iho  ot>\u*so  o\  trials,  a  practice  which  he  after- 
NvawK  o\\c\\  co\m\\cnK\c\\  to  N-ounij  men,  assuring  them 
\\\i\\,  it  attoniixo,  ihov  would  loam  as  much  in  court  as 
(h<^N  x\>uld  it)  ilu  ir  of^ivvs.  during  the  same  hours,  and 
\\\M  \\\\i\\  \\\c\  loanuNl  would  W  more  useful  to  them 
in  a%N)uuii\)j  tl\o  a\l  ot  manaj^-in^  cau5;e>;, 

li\  AjMil  \S^N<,  ho  was  nurriovi  ro  a  daughter  of  Col. 
lohn  Tov,  ot    l'ivnUM\.  Now    lorsow  an  cttincnt  officer 


15 

in  the  quartermaster's  department  during  the  revolu- 
tionary war,  and  the  union  thus  formed  continued 
through  the  long  period  of  sixty-one  years,  until  her 
death. 

In  the  year  1806  he  was  elected  a  member  of  the 
legislature  of  the  State.  He  served  as  such,  however, 
but  a  single  year,  declining  a  re-election.  While  he 
was  a  member,  one  or  two  memorials  of  the  Chamber 
of  Commerce  and  one  for  the  incorporation  of  The 
United  States  Insurance  Company  were  committed  to 
his  charge.  These  brought  him  into  association  with 
the  merchants  and  underwriters  of  the  city,  and  so  sat- 
isfactory was  his  management  of  the  trusts  committed 
to  him,  that  immediately  after  the  close  of  his  member- 
ship much  professional  business  relating  to  insurance 
flowed  in  upon  him.  To  Mr,  Edward  Tilghman,  one 
of  the  leaders  of  the  "old  Bar,"  he  was  indebted  for 
his  launch  into  this  department  of  practice.  Mr. 
Binney  has  himself  given  an  account  of  his  start 
in  his  most  interesting  sketch  of  three  of  those  leaders. 
The  case  committed  to  his  sole  charge  by  the  advice 
of  Mr.  Tilghman  was  "Gibson  vs.  The  Philadelphia 
Insurance  Company,"  reported  in  i  Binney,  page  405. 
It  was  one  of  difficulty,  and  it  involved  the  application 
of  principles  not  familiar  to  most  members  of  the  pro- 
fession even  at  the  present  day.  The  report  shows 
that  it  was  very  ably  argued  by  him,  and  with  success. 
It  was  the  second  case  which  he  argued  in  the  Su- 
preme Court  of  the  State,  and  it  was  the  beginning 
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^A  th^  foi^jf^  ^kyu*:!**  for  wftkb  he  bad  waited  so  loc^ 
kt^\  frrf  which  h^  had  made  socfa  dioroiigh  prcpara- 
tkifi.  Th^  in%urk$ice  buMiiess  was  nercr,  perfaa^ts, 
ip^tU'f,  at  arry  tim/;,  or  at  any  bar,  dian  it  was  in  Fhila- 
<Hj/hia,  fffmt  tfky;  to  1 8 1 /including  tbc  ten  years 
^f^twfj'n  hh  Auf/<^tantta]  entrance  into  practice,  and 
hi<»  ;fUainm#Tnt  of  the  full  reputation  and  employment 
whU  U  h^  h^M  (iniliminifihed  during  his  continuance  in 
(;rofr<i<»ion;il  life. 

In  thcftc  ycarfi,  prc»!iingly  engaged  as  he  was  in  pro- 
frt)Aiotml  (hiticA,  he  prepared  and  published  his  six 
vohnnr*!  of  reported  decisions  of  the  Supreme  court  of 
IVruiwylviinitt,  covering  the  period  from  1799  to  1814. 
1*0  thU  work  he  was  invited  by  Chief  Justice  Tilghman, 
H\nu\  rtflrr  his  return  from  the  legislature.  That  he 
rririved  the  invitation  from  such  a  source,  before  he 
had  ohtainrd  any  considerable  practice,  and  when  he 
W'M  t>nly  twoniy  seven  years  old,  was  a  very  high  tes- 
liinonial  lo  iho  confidence  which  his  abilities,  his  cul- 
{\\\\\  his  liabits  and  his  character  had  won  for  him  in 
the  l>osi  q\iarici^,  Mn  Edward  Tilghman's  £utii  in 
hitw.  AN  oxhihiiod  in  the  incident  to  whidi  I  have  re- 
fonwl  illustrates  the  respect  he  had  gained  frcan  At 
loavlei>  v>f  the  "Old  Bar,'  whose  judgment  w^as  hm 
likoK  to  en.  Of  his  reports  I  must  make  cmhr  brief 
men; ion.  V  o^niinarc  would  it  be  lor  any  conn  of  last 
rcs^Mi.  A^vi  7orr*:r*Are  jor  the  iegal  proiiesskm,  if  all  re- 
jv^rrs  hfiv^  cCo;l  TDerlis..  Certain^  rhrou^iom  i^  six 
\\V:<.,mos  dit  rerorrer  ^^^-t  Irrefragabie  proofe  i«  ii& 
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ability  to  comprehend  legal  arguments,  and  to  restate 
them  with  clearness  in  a  condensed  form.  His  analy- 
sis of  the  facts  upon  which  the  judgments  were  ren- 
dered, was  rigid  and  accurate,  and  his  head  notes 
expressed  exactly  what  the  court  decided.  No  com- 
plaints have  ever  been  made  that  his  syllabus  was  not 
sustained  by  the  case.  When  the  reports  came  from 
his  hands  they  left  nothing  to  be  desired.  They  must 
always  be  regarded  as  the  work  of  an  accomplished 
lawyer.  It  is  not  an  easy  matter  to  report  well,  and  it 
is  very  rare  that  any  reporter  gives  full  satisfaction  to 
the  court  and  to  the  bar.  The  art  requires  not  merely 
fairness,  accuracy,  and  ability  to  comprehend  what  was 
argued  and  decided — it  requires  all  that  and  more.  It 
demands  ability  to  gather  from  the  mass  of  facts  in  the 
record  those  that  really  constitute  the  case,  and  to 
state  them  lucidly,  omitting  all  that  are  not  material, 
and  overlooking  none  that  are.  It  demands  also  power 
to  extract  from  the  opinion  of  the  court  the  legal  prin- 
ciples adjudged  to  be  applicable  to  the  facts,  and  to 
restate  them  in  short,  and  with  perfect  accuracy.  By 
the  universal  judgment  of  the  profession,  such  a  re- 
porter was  Mr.  BInney.  His  authorship,  as  a  re- 
porter, ceased  in  1814  on  the  publication  of  his  sixth 
volume. 

After  1807  his  professional  engagements  were  very 
larg^e,  not  only  in  insurance  cases,  but  in  all  kinds  of 
important  business.  He  seemed  to  pass  at  one  bound 
from  his  long  apprenticeship  in  waiting  into  acknowl- 
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edged  leadership.  He  divided  the  business  of  the 
courts  with  the  eminent  men  who,  when  he  came  to 
the  bar,  held  all  that  was  worth  holding.  How  great 
his  share  became,  and  how  completely  he  won  the 
confidence  of  the  business  community,  as  well  as  that 
of  his  professional  brethren,  may,  in  some  measure  be 
discovered  by  an  examination  of  the  reported  decis- 
ions of  the  Supreme  Court  of  the  State,  of  the  Supreme 
Court  of  the  United  States,  and  of  the  Circuit  Court  of 
the  United  States  for  this  district.  His  work  appears 
in  Binney's  reports,  in  those  of  Sergeant  and  Rawle, 
Rawle,  Penrose  and  Watts,  William  Rawle,  in  Wash- 
ington's Circuit  Court  reports,  and  in  those  of  Cranch, 
Wheaton,  and  Howard.  His  engagements  in  the  local 
courts,  and  in  his  office  were  correspondingly  large. 

He  was  favored  by  the  privilege  of  conducting  most 
of  his  cases,  and  making  most  of  his  arguments  in  the 
Supreme  Court  of  the  State  before  a  Chief  Justice  who 
presided  there  more  than  twenty  years  while  he  was 
in  full  practice,  and  for  whose  abilities  and  personal 
character  he  had  unbounded  veneration,  and  even 
affectionate  regard.  He  knew  also  that  he  in  turn 
enjoyed  the  fullest  confidence  of  that  most  excellent 
magistrate.  The  advantage  of  such  relations  between 
an  advocate  and  the  court  he  addresses  can  hardly  be 
over-estimated.  In  the  Federal  Circuit  Court  for  this 
district,  where  Judge  Washington  presided,  about  thirty 
years,  and  in  the  Supreme  Court  of  the  United  States 
under  Chief  Justice  Marshall,  he  enjoyed  similar  ad- 
vantages. 


I  do  not  propose  to  call  your  attention  to  any  of  the 
cases  in  which  he  was  engaged,  though  many  of  them 
were  of  much  interest  Grateful  as  the  work  would  be, 
1  have  not  time  for  its  performance. 

In  reference  to  his  arguments,  however,  I  make  a 
single  remark.  Some  of  them  have  been  preserved 
by  the  reporters  in  a  condensed  form.  To  estimate 
them  justly  they  should  be  compared  with  the  condi- 
tion of  legal  knowledge  and  legal  reasoning  when 
they  were  made.  And  when  thus  compared,  many  of 
them,  I  think,  will  be  found  to  have  been,  in  exact  ex- 
hibntion  of  legal  principles,  and  of  the  reasons  upon 
which  those  principles  rest,  much  in  advance  of  what 
was  generally  known,  and  in  advance  even  of  what  had 
been  expressed  in  judicial  decision. 

The  war  of  1812  brought  with  it  the  usual  fruits  of 
war:  destruction  to  commerce,  embarrassment  to  trade, 
rash  speculation,  and  consequent  profit  to  the  mem- 
bers of  the  bar.  Unhappily  their  direct  interests  are 
rarely  injured  by  national  adversity.  This,  perhaps,  is 
one  of  tlie  "  principal  deductions  from  the  general 
popularity  of  the  profession,  and  one  of  the  reasons 
why  it  receives  more  respect  than  love,"  without  fault 
of  its  own.  Mr,  Binney  shared  largely  in  that  profit, 
and  the  close  of  the  war  in  1815,  found  him  in 
possession  of  all  that  the  profession  of  law  could  give 
to  its  professor,  whether  of  reputation  or  emolument. 
The  eminent  leaders  of  the  bar.  whom  he  encountered 
at  his  entrance  into  flie   profession,  had,  in   a  great 
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degree,  retired  from  active  business,  and,  soon  after, 
most  of  them  departed  from  life.  The  field  was  clear, 
and,  with  the  exception  of  Mr.  Sergeant  and  Mr. 
Chauncey,  his  constant  friends,  he  was  almost  without 
a  rival.  But  this  caused  no  relaxation  of  his  energy. 
The  habits  he  had  formed  in  college,  his  love  of  study 
for  study's  sake,  and  his  deep-seated  convictions  of  duty 
to  his  clients,  with  an  ever-abiding  sense  of  obligation 
to  them,  overcame  all  tendency  to  inertness,  if  any  ever 
appnwched  him,  and  he  continued  till  the  close  of  his 
professional  life  as  heartily  devoted  to  it,  and  as  mind- 
ful of  its  claims,  as  he  was  in  the  first  flush  of  his 
manhixxl. 

He  had  one  carviinal  principle  upon  which  he  ali^-ays 
aoitnl  ami  which  he  regarded  as  the  secret  of  his  suc- 
ivss,  U  was  to  attend  to  no  calling  but  his  profession, 
kno\vi!>o  ihai  if  that  were  attended  to,  it  would  do  all 
Um^  his  ian\ilv  at\d  onoui^h  for  himself.  He  listened, 
no.  nv^  lor  a  mon\oni,  tv>  any  invitations,  tand  many 
\\<  !X^  v^ivrn  hin\.>  to  sixxuLue  in  stocks,  or  in  real 
ONtato  vM  iv>  lako  j\irt  in  any  kind  of  trade.  He  felt 
it  \i\\jvwx;Mv-  K>i  hnn  tv>  v:o  so  \^iUH>ui  neglecting  the 
p\avi;v\^  \M  i)>o  !a\x.  whuh,  ::^  faiihtu^.v  x>;:rsuei  he  \**ajs 
avxuAvi  \\xm:UI  Iv  K  ;ur  ihsvn  ar.y,  or  all  ihings  else. 
ii;:^;v\l  ^\  \>.:s  rv.ns.i^'o  ho  tx^:>:xx:  calls  :c*  public  life. 
\v  \^;v  :\^  wax  *t;\  \oa^>-  v^\:,  h<^  HavI  Kxn  rarice  offered 
a  xx\u  v^^  .^x^  Xjn'^  o  ^^v  S,  rrx^-r^v^  Cv^un  of  the  State, 
a^u',  nv>x\^  .v;  -nV^v;,  .tv^;  ;\\  Ox'  V  \ias  :t ni-ercxi  a  com- 
m  vv;vv.v    -^v  Jv  a    >>,vv  s\   ;v  S^^rcxr::^-  Court  of  the 
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United  States.  All  these  offers  he  promptly  declined. 
It  was  not  because  he  did  not  value  distinction,  and 
not  because  he  did  not  know  his  own  superior  fitness 
for  the  posts  offered,  but  he  valued  excellence  above 
place,  and  his  chosen  road  to  excellence  was  the  path 
he  had  marked  out  for  himself  at  the  commencement 
of  his  career. 

Yet,  though  he  would  not  suffer  himself  to  be  di- 
verted from  entire  devotion  to  his  profession  by  office, 
or  by  seductive  hope  of  gain  in  other  directions,  he  did 
not  decline  calls  that  he  thought  consistent  with  that 
devotion.  In  1808,  when  only  twenty-eight  years  of 
age,  he  was  chosen  a  director  of  the  first  bank  of  the 
United  States.  This  appointment  he  accepted,  and  he 
continued  to  act  as  a  director  and  a  trustee  very  many 
years.  It  was  in  the  service  of  the  bank  he  argued  his 
first  case  in  the  Supreme  Court  of  the  United  States. 
The  case  was  The  Bank  vs.  Deveaux  et  al.,  reported 
in  5  Cranch,  page  61.  No  one  can  read  his  argument, 
condensed  as  it  is  in  the  report,  without  admiring  its 
orderly  arrangement,  its  reach  and  its  logical  power. 
It  was  the  effort  of  a  lawyer  well  trained  and  well 
furnished. 

In  1827,  Chief  Justice  Tilghman  died.  He  had  in 
1S06,  succeeded  Chief  Justice  Shippen  in  the  headship 
of  the  Supreme  Court  of  the  State,  and  he  remained 
its  head  during  the  long  period  of  twenty-one  years. 
It  was  under  his  administration  that  the  law  of  the 
State  had  grown  into  an  orderly  and  well  adjusted  sys- 
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tem,  that  the  common  law  of  England  had  been  ac- 
commodated to  the  novel  circumstances  of  our  people, 
that  the  land  laws  of  the  State  had  been  reduced  to 
an  intelligible  code,  that  our  mingled  system  of  law 
and  equity  had  been  developed,  and  that  many  of  the 
most  important  rules  of  property  had  been  established. 
To  the  work  of  educing  such  results  he  was  admir- 
ably adapted  by  the  structure  of  his  mind  and  its  high 
culture,  by  his  wise  and  broad  common  sense,  by  the 
comprehensiveness  of  his  views,  by  his  conscientious 
devotion  to  his  official  duties,  and  by  a  purity  of  char- 
acter that  never  bore  a  spot.  He  was  a  man  after 
Mr.  Binney's  own  heart.  They  were  kindred  spirits. 
Under  his  administration  of  the  law,  Mr.  Binney  had 
grown  into  all  his  greatness  and  fame,  and  he  felt,  as 
few  could  feel,  how  great  a  debt  of  gratitude  the  bar 
and  the  state  owed  to  the  memory  of  the  deceased 
magistrate.  No  wonder  then,  that,  when  invited  by 
the  bar  to  pronounce  an  eulogium  of  the  Chief  Justice, 
he  poured  out  from  a  full  heart,  and  from  the  stores  of 
an  accurate  and  discriminating  observation,  the  remark- 
able discourse  contained  in  the  i6th  volume  of  Ser- 
geant &  Rawle's  Reports.  It  was  not  the  utterance  of 
respect  and  affection  alone.  The  discourse  exhibits  a 
careful  analysis  of  intellect  and  character,  a  just  ap- 
preciation of  what  gave  to  the  Chief  Justice  his  power 
and  his  usefulness,  and  an  admiring  estimate  of  his 
moral  worth.  It  is  a  photograph  of  that  great  and 
good  man  so  life-like  that  it  cannot  deceive,  so  deeply 
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wroii^'ht  that  it  cannot  fade,  and  rendered  doubly  at- 
tractive by  the  inimitable  style  in  which  it  was  executed. 
About  the  year  1830.  after  severer  exertions  than 
were  usual,  Mr.  Binney's  liealtli  began  to  be  impaired, 
and  he  desired  to  withdraw  gradually  from  the  courts, 
and  throw  off,  in  considerable  measure,  the  load  of 
business  with  which  he  was  oppressed.  It  was  tliis.  in 
part,  which  made  him  willing  to  accept  a  nomination 
for  Congress.  There  were  doubtless  other  reasons 
that  influenced  him.  Principal  among  these  was  tlie 
hostility  of  President  Jackson  to  the  Bank  of  the  United 
States.  His  veto  of  the  bill  for  its  recharter  in  1832, 
aroused  the  deepest  feeling  of  its  friends,  who  then 
constituted  most  of  the  business  community  of  this 
dty.  Mr.  Binney  was  one  of  the  number,  and  his 
transcendent  ability,  together  with  his  well-known 
knowledge  of  the  condition  and  operations  of  the 
hank,  pointed  him  out  as  the  best  man  to  defend  the 
institution  in  Congress.  All  eyes  turned  to  him,  and 
his  services  were  at  once  demanded.  Believing  as  he 
did  in  the  great  usefulness  of  the  bank,  and  in  its 
necessitj'  for  the  public  welfare,  h^  did  not  feel  at 
liberty  to  decline  the  call.  He  was  elected,  and  he  took 
his  seat  as  a  member  of  the  twenty-third  Congress  on 
the  2d  of  December,  1S32.  That  Congress  was  tilled 
with  distinguished  men.  many  of  tliem.  longed  trained 
in  the  public  service.  Mr.  Binney  took  into  it  a  great 
reputation,  such  as  few  lawyers  ever  brought  into  Con- 
gressional life.     Much  was  expected  from  him,  and  all 
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that  was  expected  was  realized.  If  he  found  any 
equal,  he  found  no  superior.  He  never  stooped  to  the 
arena  of  partisan  discussions,  but  in  the  consideration 
of  important  subjects,  especially  that  of  the  removal 
of  the  public  deposits  from  the  Bank  of  the  United 
States,  he  proved  himself  to  be  a  statesman  of  high 
rank,  and  a  most  accomplished  debater.  Though  but 
two  years  a  member,  he  has  left  at  Washington  a  most 
enviable  reputation.  The  old  men  who  naturally  recur 
to  olden  times,  speak  of  him  as  one  of  the  giants  of 
the  past,  and  worthy  to  be  associated  as  a  statesman 
and  an  orator  with  the  triumvirate  that  so  long  adorned 
the  American  name. 

But  public  life  was  extremely  distasteful  to  him.  He 
turned  his  back  upon  it  with  gladness  "  Public  repu- 
tation," said  he,  "is  generally  empty,  and  oftentimes 
false,  but  the  respect  and  affection  of  one's  own  kin- 
dred and  personal  friends,  ah  !  that  is  delightful."  De- 
clining a  re-election,  he  returned  to  Philadelphia,  and 
retired  from  all  professional  practice  in  the  courts.  In 
the  year  1836  he  went  to  Europe  because  of  the  ill 
health  of  a  member  of  his  family,  and  only  once  there- 
after did  he  ever  appear  in  any  court  as  an  advocate 
or  a  counsellor.  He  continued,  however,  to  give 
opinions  in  his  office  until  1850.  Many  of  these 
opinions,  written  by  him,  are  still  in  the  hands  of  mem- 
bers of  the  bar,  and  they  are  preserved  with  almost 
rel  gious  care.  They  relate  to  titles  to  real  estate,  to 
trusts  and   uses,  to  commercial  questions,  and  to  all 
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questions  in  every  department  of  the  law,  that  are 
most  intricate  and  difficult  of  solution.  They  are 
model  exhibitions  of  profound  and  accurate  knowledge, 
of  extensive  research,  of  nice  discrimination,  and  of 
wise  conclusion.  They  have  been  generally  accepted, 
as  of  almost  equal  authority  with  judicial  decision,  and 
not  unfrequently,  a  claim  set  up  with  confidence  has 
been  abandoned  when  it  became  known  Mr.  Binney 
had  given  an  opinion  adverse  to  it. 

In  the  year  1835  he  was  invited  by  the  Select  and 
Common  Councils  of  the  city,  to  deliver  a  discourse  on 
the  life  and  character  of  Chief  Justice  Marshall.  That 
distinguished  magistrate  had  shortly  before  gone  down 
to  his  grave,  full  of  years  and  of  honor,  and  had  left 
behind  him  a  nation  of  mourners.  He  was  appointed 
Chief  Justice  of  the  Supreme  Court  of  the  United 
States,  by  President  Adams,  in  January,  1801,  and  he 
continued  to  preside  in  that  Court  during  the  long 
period  of  thirty-four  years. 

Providence  smiled  upon  our  infant  nation  when  he 
was  appointed.  The  Constitution  was  then  an  untried 
experiment.  It  had  no  precedent.  It  remained  to  be 
interpreted,  and  what  principles  of  interpretation  ought 
to  be  applied  to  it,  whether  a  strict  or  a  liberal  con- 
struction should  be  adopted,  or  whether  a  more  rational 
view  should  be  taken  of  it,  one  neither  strict  nor 
liberal,  but  consonant  with  the  paramount  intent  of 
those  who  framed  it,  and  necessary  to  secure  the  objects 
for  which  it  was  designed,  remained  to  be  determined.  It 
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Binney's  powers.  How  well  he  performed  the  duty  as- 
signed to  him,  I  need  not  say  to  tlie  bar  of  this  cit>' 
who  heard  him,  or  who  Iiave  read  his  discourse.  He 
performed  it  "  con  amore.''  He  knew  the  Chief  Jus- 
tice well.  He  accorded  with  him  in  his  principles,  ad- 
mired his  private  character,  and  reverenced  his  judg- 
ments. In  him  he  found  powers  and  principles  like  his 
own,  and  by  his  eulogy  he  spread,  in  clearest  light,  be- 
fore those  who  heard  him,  the  qualities  of  mind  and 
heart  that  made  the  Chief  Justice  botli  great  and  good. 
He  depicted  in  unfading  colors  what  the  great  magis- 
trate had  done,  and  held  him  up  to  that  age  and  to  all 
future  time  as  an  immeasurable  benefactor  to  the 
country. 

In  1844,  by  appointment  of  the  City  Councils,  Mr. 
Binney  argued  in  the  Supreme  Court  of  the  United 
States,  the  case  of  Vidal  et  at.  vs.  Girard's  executors 
(reported  in  2  Howard,  p.  127),  in  which  was  involved 
the  validity  of  the  trust  created  by  Mr.  Girard's  will 
for  the  establishment  and  maintenance  of  a  college  for 
orphans.  The  case  had  been  argued  at  a  previous  term, 
by  Mr.  Sergeant,  and  it  is  said  that,  discouraged  by 
the  apparent  uncertainty  remaining  in  tlie  minds  of  the 
judges,  he  asked  for  a  re-argument.  Whether  this 
was  so.  or  not,  a  re-argument  was  ordered,  and  Mr. 
Binney,  though  years  before  he  had  withdrawn  from 
the  state  courts,  accepted  the  appointment  of  the  City 
Councils,  and  argued  the  case  anew.  Of  his  argument 
I  have  no  space  or  time  to  speak  as  it  deserves.     The 
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remembrance  of  it  lingers  around  the  court  room  until 
this  day.  It  is  in  print,  and  it  has  ever  been  the  won- 
der and  the  admiration  of  the  legal  profession  in  this 
country,  and  almost  equally  of  the  profession  in  Great 
Britain.  It  lifted  the  law  of  charities  out  of  the  depths 
of  obscurity  and  confusion  that  covered  it  before,  and 
while  the  fullness  of  its  research  and  the  strength  of  its 
reasoning  were  masterly,  it  was  clothed  with  a  pre- 
cision and  beauty  of  language  never  surpassed.  No 
wonder  it  was  successful.  It  was  a  fitting  close  to  a 
long  and  pre-eminent  professional  life.  Mr.  Binney 
never  afterwards  appeared  in  court,  though  he  con- 
tinued for  some  years  to  examine  legal  questions  sub- 
mitted to  him,  and  to  give  written  opinions.  At  length 
the  calls  upon  his  attention  became  so  numerous  as  to 
be  oppressive.  The  examinations  they  required  were 
trying  to  his  eyes,  which  after  1832,  frequently  suffered 
from  intlammation.  For  these  reasons,  in  1S50,  he  with- 
drew entirely  from  all  professional  labor.  Thus  re- 
lieved, his  eyes  recovered  their  strength,  in  good  meas- 
ure, and  they  continued  to  be  of  service  to  him  ever 
after. 

But,  with  leaving  the  profession,  he  did  not  abandon 
his  habits  of  study.  Released  from  the  demands  of  a 
jealous  and  laborious  pursuit,  he  turned  with  new  zest 
to  what  had  ever  been  to  him  a  delight.  He  always 
had  a  vigorous  appetite  for  the  best  literature,  espe- 
cially for  that  which  was  moral  and  religious,  and  this 
appetite  increased  as  he  grew  older.      Me  was  a  good 
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Spanish  scholar,  and  proficient  also  in  the  French  lan- 
guage. Books  in  both  French  and  Spanish  he  was 
fond  of  reading,  as  also  History,  Metaphysics,  Poetry 
(especially  dramatic  poetry),  and  Theology.  Of  the 
lauer  subject  lie  was  a  close  student.  He  was  a  firm  be- 
liever in  the  truths  of  divine  revelation  and  an  habitual 
reader  of  the  Bible.  He  carefully  read  also  many  of 
the  most  important  opinions  of  the  Supreme  Courts  of 
of  tJie  State  and  of  the  United  States,  and  some  Eng- 
lish decisions.  He  kept  himself  well  informed  of  die 
current  events  of  the  day,  and  in  regard  to  all  public 
questions  that  agitated  the  city,  the  state,  or  the  coun- 
try, he  not  only  sought  information,  but  he  matured 
settled  opinions.  To  such  employments  he  devoted 
mainly  his  lime  and  attention  alter  his  complete  retire- 
ment from  professional  life.  Many  years  afterwards, 
when  speaking  of  Uiis  period  of  reriracy,  he  said  "  his 
objects  had  been,  first,  to  keep  himself  from  rusting 
out  by  such  occupations  intellectual  and  bodily  as 
would  keep  him  in  reasonable  tune,  while  the  decays  of 
age  were  gradually  impairing  the  old  sounding  board, 
stcond,  to  continue  useful  to  his  family,  as  it  was  arriv- 
ing at  years  of  maturity,  and  would  look  for  settlement 
in  llie  world,  l/urd,  to  be  useful  to  the  world,  so  far 
iUi  should  be  in  his  power,  without  becoming  denatured, 
by  a  public  part  in  the  various  avocations,  religious, 
literary,  social,  political,  philanthropical,  national  and 
municipal  which  distinguished  the  times  from  those 
which  preceded  them,  and,  fourth,  to  prepare  for  the 
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addition  to  the  members  of  the  Councils,  a  few  invited 
friends  were  present.  Mr.  Binney,  then  eighty  years 
of  age.  stood  on  the  platform  in  the  Common  Council 
chamber,  and  read  the  entire  address,  with  a  firm 
voice,  and  with  expressive  emphasis.  When  he  had 
concluded,  silence  ensued  in  the  chamber,  the  audience 
evidently  expecting  some  remarks  from  him.  He  was 
much  affected,  and  after  pausing  awhile,  he  said,  "and 
thus  closes  the  noblest  compendium  of  fatherly  affec- 
tion, patriotism  and  political  wisdom  the  world  has  ever 
seen.  No  words  of  mine  are  fit  to  stand  beside  it." 
In  the  year  1852,  at  the  one  hundredth  anni- 
versary of  The  Philadelphia  Contributionship  for  the 
insurance  of  houses  from  losses  by  fire,  he  delivered 
an  address  on  the  history  of  fire  insurance,  and  upon 
the  principles  adopted  by  that  association.  Like  every- 
thing which  came  from  him.  the  address  exhibited  the 
completest  understanding  of  his  subject,  great  felicity 
in  its  mode  of  presentation,  and  a  vigor  and  beauty  of 
expression  unsurpassable.  It  is  read  with  pleasure 
and  with  profit  even  now.  In  the  following  year  he 
published  a  valuable  and  suggestive  article  on  the 
naturalization  laws.  In  1858  he  gave  to  the  public  a 
sketch  of  the  life  and  character  of  Rushrod  Washing- 
ton, a  Judge  of  the  Supreme  Court  of  the  United 
States,  who  for  many  years  presided  in  this  circuit  with 
greathonorto  himself,  and  usefulness  to  the  country.  In 
his  court,  Mr.  Binney  had  very  constandy  appeared,  in 
the  conduct  of  most  important  causes,  and  there  had 


j^rown  up  between  the  Judge  and  the  lawyer  mutual 
rejjard,  and  even  affectionate  admiration.  These  feeU 
inj^H  and  sentiments  found  unrestrained  expression  in 
the  sketch,  and  therein  also,  he  delineated,  with  his 
wonted  jicuteness,  the  qualities  which  make  up  a  per- 
fect nisi  pritis  judge,  nowhere  else  better,  if  as  well, 
d(!scrib(!d. 

In  the  same  year  (1858)  he  published  those  exquis- 
ite! descriptions  of  three  leaders  of  the  old  bar  of  Phil- 
adcli)hia,  which  are  still  read  in  this  community  with  in- 
tense! interest,  though  the  men  described  belonged  to 
a  generation  long  gone  past.  The  freedom  of  the 
writ<!r  from  all  envy  or  jealousy  ;  the  generous  appre- 
ciation and  acknowledgment  of  true  and  varied  ex- 
cellent  e  ;  the  searching  analysis  of  intellect  and  charac- 
ter, and  the  graceful  presentation  of  each  subjects  indi- 
viduality which  the  descrii)tions  exhibit,  have  compelled 
avliniration  alike  in  this  countr)'  and  in  England  where 
thi^y  wore  reviewed  by  Sir  John  Coleridge,  with  ex- 
pressions K'^'i  warm  admiration  alike  of  the  sketches, 
and  of  the  author. 

l!\  iv'^sS.  also,  ho  gave  to  the  press  a  more  extended 
disv  vi^sion.  entitlovl  *  An  inquiry  into  the  formation  of 
\\  ashiui^tiM^'s  tarewoU  a^Ulross/*  which  is  notonlvcuri- 
\ni^  auvl  intoix^^tinc.  but  strikiuv^lv  illustrative  of  the 
vhavavtn  vM  iv!^  tniru!»  auvl  of  his  habits  of  thorough  in- 
vv^^vc*^*'^^'*^  *^'^^«  ^''  :rason:nc-  It  ;s  mainlv  a  treatment 
ot  v\*vU!\v\\  V  v>;  :^'a  v:  \\i:h  a  viosoninion  of  conflicting- 
;^t\^\\^•.;;;os.     I :v:n  it  v^no  who  never  knew  him  in  the 
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exercise  of  his  profession,  may  learn  how  careful  and 
minute  was  his  search  after  facts,  how  calmly  and  wisely 
he  arranged  every  fact  discovered  in  its  proper  relation 
to  all  others,  giving  to  each  its  due  weight,  how  inevitably 
his  deductions  seemed  to  flow  from  his  premises,  and 
how  precise  and  perspicuous  was  the  language  he  em- 
ployed. No  one,  I  think,  can  rise  from  its  perusal 
without  a  thorough  conviction  that  its  conclusions  are 
absolutely  correct,  and  that  the  opinions  that  prevailed 
before  its  publication  were,  all  of  them,  more  or  less, 
erroneous. 

One  other  product  of  his  thoughts  he  gave  to  the 
public.  During  the  progress  of  the  civil  war,  the  Presi- 
dent of  the  United  States,  under  the  pressure  of  what 
seemed  a  real  necessity,  suspended  the  privilege  of  the 
writ  of  Habeas  corpus,  without  any  authority  given  by 
Congress,  claiming  that  by  the  Constitution,  and  from 
the  nature  of  his  executive  office  he  was  invested  with 
the  power  to  suspend  the  privilege,  in  cases  of  rebellion 
or  invasion.  As  might  have  been  expected,  his  act  im- 
mediately called  forth  much  unfavorable  criticism,  and 
his  power  to  do  what  he  did,  in  the  absence  of  Con- 
gressional authority,  was  in  many  quarters,  strenuously 
denied — in  all  quarters,  perhaps,  at  least  doubted.  It 
was  then  (in  1862)  that  Mr.  Binney  turned  to  the  con- 
sideration of  the  subject,  and  gave  to  the  public  an  ar- 
gument in  support  of  the  power  claimed  by  the  Presi- 
dent, not  less  remarkable  than  the  best  of  his  earlier 
eflbrts.     This   is  not  a  proper  occasion  to  pronounce 
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judgment  upon  the  correctness  of  his  conclusions.  0( 
the  argument  itself,  however,  I  may  speak.  It  was  thor- 
oughly original,  and  it  was  constructed  with  a  force 
and  elegance  that  won  admiration,  even  where  it  did 
not  command  assent.  It  is  contained  ia  three  pamph- 
lets published  successively  in  1862,  and  1863.  They 
will  never  cease  to  be  regarded  as  models  of  acute 
reasoning  applied  to  constitutional  law. 

To  such  labors  and  employments  Mr.  Binney  devoted 
thelateryears  of  his  life.  They  were  happy  years,  crown- 
ed with  habitual  cheerfulness,  though  not  unmingled  with 
sorrow.  In  1865  Mrs.  Binney,  his  companion  through 
all  his  early  struggles  at  the  bar,  and  through  the  period 
of  his  highest  success,  was  removed  by  death.  And  in 
1870  he  suffered  another  severe  affliction  in  the  death  of 
his  oldest  son,  Horace  Binney,  Jr.  That  son  was  himself 
pre-eminent  in  mental  and  moral  culture,  in  soundness 
of  judgment,  in  refinement  of  taste,  in  goodness  of 
heart,  in  true  piety,  and  in  all  that  adorns  and  ennobles 
human  nature.  The  father  and  the  son  were  com- 
panions to  each  other,  kindred  in  spirit  as  well  as  in 
blood.  Their  mutual  confidence  was  perfect,  and  con- 
sequently their  intercourse  with  each  other  was  a  source 
of  intense  happiness  to  both.  This  was  but  a  natural 
result  of  the  attention  the  father  had  given  to  the 
son's  training.  During  the  four  years  the  latter  was 
in  college,  the  closest  intimacy  was  kept  up  between 
them  by  a  weekly,  and  at  times,  a  semi-weekly 
correspondence,    in  which  the  father  encouraged  the 
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son  to  perfect  confidence  tn  him,  and  in  return  gave 
the  benefit  of  his  counsel  with  a  loving  interest. 
The  correspondence  was  never  permitted  to  flag, 
though  Mr.  Binney  was  then  at  the  height  of  his 
professional  practice,  bearing  a  heavy  pressure  of 
business  both  in  and  out  of  court,  and  superintend- 
ing a  large  class  of  law  students,  whose  examinations 
he  always  conducted  with  regularity  and  strictness. 
It  was  guided  by  his  advice,  and  in  the  light  of  his 
example  and  character  that  the  son  grew  into  full 
manhood,  and  in  the  later  years  of  his  life  the  rela- 
tions between  him  and  his  father  became  more  than 
filial  and  paternal.  They  were  almost  fraternal.  The 
father  leaned  upon  the  son,  reposed  full  confidence 
in  him,  regarded  him  as  his  strongest  eardily  prop,  and 
looked  to  him  as  the  one  to  fill  his  place  after  his  own 
last  summons  should  come.  How  great  the  sorrow  which 
the  son's  unlocked  for  removal,  in  tlie  fullness  of  his 
usefulness,  and  of  the  high  estimation  in  which  he  was 
held  by  the  community,  must  have  brought  to  the 
father's  heart  cannot  be  told,  Mr.  Binney  was  then 
more  than  ninety  years  old.  The  shock  of  such  a  be- 
reavement might  well  have  been  fatal.  But  the  blow 
did  not  crush  him.  He  felt  it  most  keenly,  but  with 
submission  to  the  will  of  Divine  Providence,  he  reso- 
lutely addressed  himself  to  the  new  and  unexpected 
duties  cast  upon  him.  These  having  been  performed, 
withhis  attention  more  and  more  turned  toward  the  final 
event  that  awaited  him,  and  with  a  cheerfulness  of  die- 
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position  that  knew  no  abatement,  he  continued  to  live  b 
the  niKkt  of  his  books  and  his  thoughts,  the  delight  of 
hi^  family,  and  the  charm  of  all  those  who  enjoyed  in- 
tercourv:  with  him  until  the  12th  day  of  August  1875, 
when  he  {peacefully  passed  from  this  life  into  a  world 
where  his  splendid  intellectual  powers  will  forever  ex- 
pand, and  where  his  moral  excellence  will  never  cease 
to  grow. 

His  death  occurred  forty  years  after  the  age  when 
mo«»t  men  arc  at  the  zenith  of  their  reputation  ;  forty 
yearn  after  he  had  substantially  withdrawn  from  public 
view  and  from  active  participation  in  all  matters  that 
attract  general  notice,  and  at  the  end  of  a  period  when 
t>iiblic  r(x*ollection  of  most  lawyers  has  faded  into  in- 
dintinctnesK,  yet  it  would  be  difficult  to  mention  a 
death  that  caused  a  sensation  more  wide  spread  and 
priifonnd  than  his.  Not  alone  in  this  city,  or  in  this 
Htatc  was  it  felt  that  a  great  luminary  had  been  extin- 
>jnish<Ml,  hut  the  Icjjal  profession  of  the  whole  country 
arknowlcdj^t^d  the  bereavement,  and  many  unprofes- 
qionals  hastened  to  declare  their  loss. 

I  hav«'  thus  j;iven  an  outline  of  the  life  and  labors  of 
this  n  inarkahU*  man.  In  looking  ove^  it  I  see  there  is 
m\u\\  thai  «>u,v;ht  to  l>o  filled  in,  and  some  things  that 
dc»mMv«*  parlioidar  notice. 

Ilf^  was  a  tnost  accomplished  lawyer.  This,  per- 
haps, \)\'m\\{  have  l>oon  expected  from  his  mental  en- 
dowiu<iits.  and  1mm  the  habits  of  study  that  he  ac- 
q\nivd  \\\  <Mily  \\U\     But  he  surpassed  expectaticm.     I 


37 

know  of  no  language  which  so  aptly  describes  him  as 
that  which  he  applied  to  Mr.  Edward  Tilghman,  the 
friend  of  his  youth  :  "  He  was  an  advocate  of  great 
power :  a  master  of  every  question  in  his  causes  ;  a 
wary  tactician  in  the  management  of  them ;  highly  ac- 
complished in  language  ;  a  faultless  logician  ;  a  man  of 
the  purest  integrity  and  the  brightest  honor :  fluent 
without  the  least  volubility  ;  concise  to  a  degree  that 
left  every  one's  patience  and  attention  unimpaired,  and 
perspicuous  to  almost  the  lowest  order  of  understand- 
ing, while  he  was  dealing  with  almost  the  highest 
topics." 

He  had  great  advantages,  none  of  which  were  neg- 
lected. Besides  the  opportunities  his  collegiate  course 
afforded  him,  and  which  he  improved  to  the  uttermost, 
besides  the  art  and  habit  of  study  he  early  acquired,  he 
had  examples  of  excellence  before  him  which  it  was  not 
in  his  nature  to  disregard.  He  was  trained  to  be  a  legal 
tacdcian  by  his  constant  attendance  in  the  courts  before 
he  was  called  to  assume  the  management  of  causes.  He 
thought  logically  and  spoke  and  wrote  the  purest  of 
English  before  he  came  to  the  bar.  He  had  a  fine  com- 
manding person,  an  uncommonly  handsome  face,  a  dig- 
nified and  graceful  manner  of  address,  and  a  most 
melodious  voice,  perfectly  under  his  control,  and  mod- 
ulated with  unusual  skill.  He  was  constitutionally  an 
earnest  man,  yet  while  earnest,  he  had  a  calm  self-pos- 
session, the  fruit  of  consciousness  that  he  fully  under- 
stood his  subject,  and  of  confidence  that  he  could  make 
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Others  understand  it,  and  he  entered  upon  the  trial  of 
his  causes  with  a  sure  conviction,  confirmed  by  his  pre- 
vious study,  that  he  was  advocating  the  right.  No  unjust 
or  dishonest  case  would  he  willingly  undertake,  and  he 
was  able  to  say  after  his  career  at  the  bar  had  closed, 
that  **he  had  never  knowingly  committed  an  injustice 
toward  a  client,  or  the  opposite  party,  or  prosecuted  a 
cause  that  he  thought  a  dishonest  one,  and  that  he  had 
w^ashed  his  hands  of  more  than  one  that  he  had  discov- 
ered to  be  such  after  he  had  undertaken  it,  as  well  as 
declined  many  which  he  perceived  to  be  such  when  first 
presented  to  him."  Add  to  this  the  power  of  a  mind 
equal  to  the  comprehension  of  any  legal  subject ;  a 
mode  of  presentation  the  best  possible ;  a  rhetoric  that 
was  faultless ;  an  aptness  of  illustration  that  illumi- 
nated the  most  abstruse  matters ;  a  personal  charac- 
ter without  a  visible  flaw,  and  it  is  easy  to  see  he  must 
have  been,  as  he  was,  a  most  persuasive  and  convinc- 
ing advocate. 

He  won  the  confidence  of  courts  and  juries  by  his 
entire  freedom  from  trick,  or  any  of  the  low  arts  of 
cunning.  He  disdained  to  practice  any  stratagem  or 
artifice  for  the  purpose  of  obtaining  an  advantage  over 
an  adversary.  His  nature  was  true,  and  his  life  was 
truth  unfokled.  He  was  always  candid,  giving  full 
consideration  to  whatever  made  against  him.  He  ap- 
pealed to  no  prejudices,  but  rather  boldly  met,  and 
endeavored  to  dissipate  them.  He  was  ever  courteous 
in  his  demeanor  towards  the  court,  and  towards  his  op- 
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ponents.  Thus  every  element  of  power,  in  mind,  in 
culture,  in  habit,  in  physical  endowment,  in  taste,  in  de- 
meanor, and  in  character,  was  his.  All  united  in  giv- 
ing to  his  forensic  efforts  an  efficiency,  and  a  success  in- 
ferior to  those  of  no  other.  Our  brethren  tliai  remain, 
who  saw  him  at  the  bar,  speak  of  him  as  ever  maintain- 
ing a  dignified  decorum,  and  a  manner  not  reserved  or 
cold  (though  perhaps  apparently  such  at  times),  but 
genial  and  good  humored  toward  his  professional 
brethren,  and  respectful  to  the  bench.  They  speak  of 
him  as  above  the  suspicion  of  rhetorical  arts,  or  par- 
tisan strategy.  They  say  his  appeals  were  to  the  judg- 
ment rather  than  to  the  passions  ;  that  his  action  was 
graceful;  that  he  never  sought  to  make  a  display  of 
oratory  though  he  was  always  eloquent  in  thought,  and 
winning  in  diction.  He  was  never  heard  without  in- 
struction, never  without  pleasure. 

He  had  some  other  characteristics  that  deserve 
special  mention.  In  everything  he  undertook  he  was 
thorough  to  the  highest  degree.  Thoroughness  was 
a  habit  of  his  Ufe.  He  brought  it  to  all  his  investiga- 
tions, and  he  regarded  it  as  a  duty  never  to  be  slighted. 
In  his  view  it  was  criminal  to  neglect  the  fullest  pos- 
sible preparation  for  the  trial  of  every  cause  com- 
mitted to  his  care,  or  for  any  opinion  he  was  called 
upon  to  give.  One  of  his  maxims,  often  commended 
to  others,  and  always  acted  upon  by  himself  was 
"Work  up  to  power,"  Whatever  came  from  him  was, 
therefore,  the  best  he  could  produce,  and  those  who 
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followed  him  rarely  found  any  thing  that  had  escaped 
his  notice,  or  his  thought  What  he  did  not  make  use 
of  was,  in  his  judgment,  of  no  importance,  and  there- 
fore entitled  to  no  consideration.  It  was  not  unnoticed 
because  unknown.  And  it  was  never  safe  to  treat  as 
of  little  worth  any  position  he  took.  His  mind  at 
once  seized  all  the  facts  and  the  principles  applicable  to 
them,  and  discarded  all  that,  after  careful  thought,  he 
deemed  immaterial,  or  inapposite.  He  was  never 
surprised  by  any  thing  against  which  the  extremest 
vigilance  could  guard.  Hence  nothing  immature,  noth- 
ing unfinished  ever  came  from  him  in  argument,  or  in 
essay.  Nor  was  he  thorough  only  in  his  profession. 
He  carried  the  habit  into  his  general  reading,  both  lit- 
erary and  scientific.  Whatever  he  knew,  he  knew 
throughout.  No  chamber  of  it,  however  remote, 
escaped  his  exploration  He  gathered  from  every 
book  he  read  all  the  thoughts  worthy  of  being  pre- 
served, and  made  them  subjects  for  his  own  reflection, 
recurring  to  them  from  time  to  time  for  renewed  con- 
sideration. 

His  reading  was  so  extensive  that  he  made  constant 
use  of  helps  to  return  to  passages  which  had  most  in- 
terested him.  He  was  therefore  a  great  admirer  of  a 
good  index.  I  say  index,  not  digest.  His  estimate  of 
such  an  index  was  expressed  in  a  letter  to  a  friend,  writ- 
ten when  he  had  passed  his  eighty-sixth  year,  wherein 
he  said :  "  I  must  say  in  reference  to  indexes  generally, 
that  I  have  come  to  regard  a  good  book  as  curtailed  of 
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half  its  value,  if  it  has  not  a  pretty  full  index.  It  is 
almost  impossible  without  such  a  guide,  to  reproduce  on 
demand  tlie  most  striking  tlioughts  or  facts  the  book 
may  contain,  whether  for  citation,  or  further  considera- 
tion. If  1  had  my  own  way  in  tlie  modification  of  the 
copyright  law,  I  think  I  would  make  the  duration  of 
the  privilege  depend  materially  on  its  having  such  a 
directory.  One  may  recollect  generally  that  certain 
tlioughts  or  facts  are  to  be  found  in  a  certain  book ; 
but  without  a  good  index  such  recollection  may  be 
hardly  more  available  than  that  of  the  cabin  boy,  who 
knew  where  the  ship's  tea  ketde  was,  because  he  saw 
it  fall  overboard.  In  truth  a  very  large  part  of  every 
man's  good  reading  falls  overboard,  and  unless  he  has 
good  indexes,  he  will  never  find  it.  1  have  three  books," 
said  he,  "  in  my  library  which  1  value  more  than  any 
other  three,  except  the  very  books  of  which  they  are  a 
verbal  index ;  Cruden's  Concordance  of  the  Bible,  Mrs. 
Cowden  Clark's  Concordance  of  Shakespeare,  and 
Prendergast's  Concordance  of  Milton."  The  estimate 
of  good  indexes  thus  expressed  illustrates  how  earnest 
was  his  search  for  truth  and  knowledge,  and  how  re- 
luctantly he  let  go  any  of  his  acquisitions, 

Mr.  Binney's  thoroughness  was  accompanied  by 
strictly  methodical  habits.  He  had  a  place  for  every 
thing  and  everything  had  its  place.  The  arrange- 
ment of  his  briefs,  of  his  papers  and  books,  and  equal- 
ly of  his  stores  of  knowledge  and  thought  was  perfectly 
systematic.     It  was  this  that  enabled  him  ever  to  pro- 
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duce  on  call,  the  facts  of  which  he  had  acquired  knowl- 
edge, and  the  thoughts  he  had  matured,  together  with 
the  illustrations  needed,  and  to  fortify  what  he  produced 
by  apt  quotation  of  authorities. 

Of  his  judgment,  I  find  it  difficult  to  speak  in  fitting 

terms.  It  seemed  to  be  intuitive,  yet  its  conclusions 
were  cautious  deductions  of  sound  reason  from  a  most 

comprehensive  and  accurate  view  of  the  facts,  alike  in 
detail,  and  as  a  whole,  and  from  a  wise  selection  of  the 
principles  properly  applicable  to  the  state  of  the  facts 
as  he  found  them.  He  brought  to  every  subject  sub- 
mitted to  him  the  calmest  consideration,  unbiassed  by 
prejudice  or  pre-conceived  opinions,  and  he  gave  true 
weight  to  whatever  bore  upon  it.  Hence  the  decisions 
of  his  judgment  were  never  narrow,  and  almost  never 
wrong.  He  was  a  most  wise  and  safe  counsellor  at 
the  bar,  and  in  every  circle  where  his  counsel  was 
sought. 

He  was  a  man  of  great  moral  courage.  When  he 
had  matured  his  convictions  of  the  right,  he  was  not  to 
be  driven  from  their  avowal  by  any  fear  of  conse- 
quences. He  was  a  resolute  and  fearless  supporter  of 
law  and  order  in  the  community.  When  the  Kensing- 
ton riots  threatened  to  uproot  the  foundations  of  so- 
ciety in  the  northern  part  of  the  city ;  when  the  law 
was  temporarily  overthrown,  and  its  officers  were  pow- 
erless to  resist  the  outbreak ;  when  "  men's  hearts 
failed  them  for  fear,''  and  many  thought  only  of  submis- 
sion or  compromise,  he  stood  firm.     He  bent  not  be- 


fore  the  storm.  It  was  he  more  than  any  other  who  in- 
spired confidence.  It  was  he  that  restored  courage  to 
many  who  were  faint-hearted ;  that  gathered  around 
him  the  virtue  and  intelligence  of  the  city,  and  led  in 
bringing  back  the  supremacy  of  the  law.  And  when. 
in  later  years  the  foundations  of  our  government 
seemed  crumbling  away  ;  when  civil  war  threatened  the 
subversion  of  our  cherished  institutions  ;  when  attach- 
ment 10  party,  with  very  many,  prevailed  over  love  of 
country,  Mr.  Binney,  an  old  man  of  more  than  four- 
score, stepped  forward,  and  placed  all  his  influence  and 
the  weight  of  his  great  name  in  the  scale  of  a  tottering 
government.  Nor  was  there  ever  an  occasion  when 
high  moral  courage  was  demanded,  when  the  city  was 
in  trouble  and  needed  a  leader  and  adviser,  that  he 
was  called  upon  and  failed  efficiendy  lo  respond.  He 
was  often  resorted  to  in  seasons  of  perplexity,  and 
never  was  application  made  in  vain.  Even  when  not 
consulted,  the  friends  of  good  order,  and  of  the  right 
were  encouraged  by  the  fact,  of  which  they  needed 
no  other  evidence  than  his  life,  that  he  would  always  be 
found  on  the  side  of  the  just,  the  orderly,  and  the 
true. 

Though  he  was  not  long  in  official  life,  he  gave  the 
ftlllest  proofs  that  he  was  both  a  patriot,  and  a  states- 
man of  high  order.  The  evidence  is  to  be  found  in  the 
opinions  he  expressed  in  Congress,  and  in  those  which 
from  time  to  lime  he  gave  to  the  public  while  he  was 
in  private  life.     He  understood  thoroughly  die  organi- 


zation  and  action  of  both  the  State  and  General  Gov- 
ernments, and  he  was  familiar  with  the  whole  science 
of  constitutional  law.   He  was  in  the  main  a  conserva- 
tive, though  not  averse  to  healthy  progress.     Accords 
ing  to  the  division  of  parties  existing  soon  after  the 
adoption  of  the  Federal  constitution,  he  was  ranked  as 
a  Federalist     He  adopted  the  views  of  the  constitu- 
tion held  by  Washington,  Hamilton  and  Marshall.    To 
these  he  adhered  during  his  life,  and  he  made  no  se- 
cret of  them  when  they  became  unpopular.     On  the 
14th  of  January,  1872,  when  writing  to  a    friend,  he 
said :     "  You   know   I  am   the   residuary  legatee  of 
Washington  Federalism.    I  am  not,  however,  without  a 
great  many  younger  men  who  are  haeredes  insti/uH, 
though  posi  nati.'*     But,  though  a  conservative,  he  ap- 
proved of  changes  that  he  thought  improvements.   He 
did  not  think  all  changes  progress,  though  he  recog- 
nized that  progress  means  change.     He  conceded  tliat 
the  advance  of  civilization  demanded  a  change  of  laws 
in  many  particulars,  and  of  organic  law  in  some.  Still  he 
was  not  a  friend  to  any  changes  hastily  made ;  changes 
that   might  bring  evils  in  their   train    not   less    than 
those  they  were  intended  to  cure.     Not  lacking  confi- 
dence in  the  masses  of  the  people,  he  yet  thought  it  a 
great  mistake  to  subject  the  judiciary  to  dependence  on 
a  popular  vote.  With  a  high  estimate  of  its  importance 
to  the  stability  of  our  institutions,  and  to  the  correct 
administration  of  law  between  man  and  man,  he  depre- 
cated every  scheme  that  threatened  diminution  to  its 
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independence,  and  tended  to  drag  it  dow-n  into  the  mire 
of  party  politics.  He  favored  the  consolidation  of  the 
City  of  Philadelphia,  as  tending,  in  his  judgment,  to 
the  promotion  of  good  order,  and  to  the  general  re- 
form of  subsisting  abuses,  and  he  lent  his  influence  to 
send  to  the  Legislature  the  men  of  "  experience  in 
civil  affairs,  of  general  knowledge,  talents,  integrity, 
TDOral  courage  and  conscientiousness"  through  whose 
agency  consolidation  was  effected. 

Immersed  as  he  was  all  his  life  in  a  flood  of  occupa- 
tions, and  unwilling  while  he  was  engaged  in  the  prac- 
tice of  the  law,  to  be  diverted  from  it  by  any  hope  of 
gain  to  himself,  he  felt  a  deep  interest  in  many  institu- 
tions cherished  by  the  community,  and  in  many  of  our 
noblest  charities.  He  was  one  of  the  originators  of 
the  Academy  of  Fine  Arts,  and  with  forty  other  mem- 
bers of  the  bar  he  signed  the  articles  of  association. 
William  Lewis  and  Judge  Tilghman  were  also  among 
the  signers,  Mr.  Binney  was  die  youngest.  He  was 
present  at  the  first  meeting  in  the  Hall  of  Independ- 
ence, to  choose  officers,  and  to  launch  the  constitution 
of  the  society,  and  there  he  made  an  address.  He 
was  early  connected  with  the  Horticultural  Society, 
and  he  was  a  member  of  the  Franklin  Institute  and 
of  the  American  Philosophical  Society.  He  presided 
many  years  over  the  Apprentices'  Library  Company. 
He  was  long  a  director  of  the  Pennsylvania  Institu- 
tion for  the  deaf  and  dumb,  and  he  was  a  contrib- 
utor to  the  House  of  Refuge.     He  felt  great  interest 
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in  savings  institutions,  and  in  all  agencies  adapted 
to  promote  the  thrift  and  comfort  of  persons  in  hum- 
ble life,  and  he  was  associated  with  other  public 
charities.  He  was  also  deeply  interested  in  the  be- 
nevolent institutions  of  the  Church,  to  which  he 
belonged,  giving  to  them  much  of  his  time,  his 
matured  wisdom,  and  his  pecuniary  support  The 
most  delicate,  refined,  and  unostentatious  charities 
seemed  most  to  enlist  his  sympathies.  He  was  a  mem- 
ber of  the  corporation  for  the  relief  of  the  widows  and 
children  of  clergymen  in  the  communion  of  the  Prot- 
estant Episcopal  Church  from  1831,  until  his  death, 
and  much  of  the  time  its  President  To  it,  and  to  all 
other  associations  with  which  he  suffered  himself  to  be 
connected,  he  gave  much  more  than  his  name.  He 
g-avo  his  sound  judgment  his  wise  counsels,  and,  when- 
ever needed,  his  labor  and  his  money.  Their  records 
are  full  of  the  evidences  of  his  efficient  services,  and 
ihe  touchinij  minutes  adopted  by  them  after  his 
decease,  attest  the  value  of  his  co-operation,  and  the 
strouvj  hvMvl  he  had  upon  the  reverence  and  affection 
of  his  associates, 

Mr,  Binney^s  frienvlships  were  warm,  and  they  were 
lastiuij.  No  envv  or  jealousv  interfered  to  disturb 
their  hannony.  If  ever  broken,  it  was  because  his  con- 
ndence  was  ntvess.\rily  w::ho.rawn.  His  addresses  after 
the  vleath  of  Mr  Chauncey,  and  Mr.  Sergeant  bear 
witness  to  the  intensity  of  his  anection  for  those 
tViends.  thotich  :norr  than  all  others,  thev  had  been  his 
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rivals,  and  often  opposed  to  him  in  the  strife  of  tlie 
bar.  In  the  last  year  of  his  life  he  said  in  a  letter  to 
a  life-long  friend  "  my  wishes  for  your  happiness  are 
as  constant  as  the  return  of  my  days."  The  tender- 
ness of  his  love  for  children  was  remarkable,  and  it 
was  often  demonstrated.  His  affections  never  ceased 
to  flow  in  warm  currents  towards  the  descendants  of 
the  friends  of  his  youth,  and  he  found  some  of  his 
ehotcesc  pleasures  in  contributing  to  their  happiness. 
His  letters  abound  in  outgushing  sympathy  with  the 
joys  and  sorrows  of  the  young,  as  well  as  with  those  of 
his  older  friends. 

Of  the  light  he  was  in  his  own  dwelling,  of  the 
wealth  of  affection  he  exhibited  there,  and  of  his  de- 
votion to  the  happiness  and  to  the  mental  and 
moral  culture  of  his  children,  I  will  not  speak. 

He  was  an  admirable  conversationalist  and  corres- 
pondent His  mind  and  his  memory  were  so  full  of 
the  richest  thoughts  that  they  overflowed  into  his  con. 
versadon  and  into  his  letters  of  friendship,  and  his 
power  of  expression  was  so  ready  and  so  chaste,  his 
pleasantry  was  so  genial,  and  his  moral  sentiments  were 
so  pure,  that  those  who  enjoyed  correspondence  with 
him  will  ever  preserve  his  letters  among  their  trea- 
sures. 

It  would  be  interesting  to  speak  of  the  stores  of  ob- 
servation gathered  into  his  memory  during  his  long 
life,  and  ready  for  his  recall.  He  lived  more  than 
ninety-five  years  and  a  half,  longer  than  any  celebrated 
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lawyer  of  whom  I  have  knowledge,  either  in  tWs  coun- 
try, in  Great  Britain,  or  on  the  continent  of  Europe. 
He  lived  with  unimpaired  mental  faculties,  and  gener- 
ally in  the  enjoyment  of  good  health,  preserved  and 
confirmed  by  temperate  habits  and  regular  bodily  ex- 
ercise. His  adult  life  extended  over  the  first  three 
quarters  of  the  present  century,  a  period  of  advance, 
not  of  retrogradation.  In  it  the  world  saw  most  re- 
markable changes.  Empires  rose  and  fell.  Many  new 
kingdoms  and  governments  were  established.  Con- 
stitutional law  made  wonderful  advances,  and  munici- 
pal law  was  accommodated  to  an  altered  condition  of 
human  affairs.  The  mechanical  arts  made  unprece- 
dented progress.  New  powers  and  agencies  were  dis- 
covered, more  potent  than  any  before  known,  and  ap- 
plied to  daily  use.  Religious  toleration  advanced  to 
be  an  accepted  doctrine,  and  popular  education  came 
to  be  regarded  as  of  inestimable  importance.  Society 
in  very  many  particulars,  was  revolutionized,  and  civili- 
zation achieved  greater  triumphs  than  in  any  former 
equal  period  of  the  world's  history.  Of  all  these 
changes  Mr.  Binney  was  an  attentive  observer.  It  was 
not  in  his  nature  to  be  indifferent  to  them.  He  not 
only  noticed  the  progressive  changes,  but  he  must 
have  considered  their  causes,  and  their  probable  con- 
sequences. He  was  himself  a  link  that  connected  the 
men  of  the  revolution  with  the  present  generation. 
What  an  ocean  of  thought  the  events  and  changes  of 
his  life-time  spread  out  before  his  declining  years  !  And 


how  sug^stive  the  memories  must  havj  been!     But  I 
may  not  pursue  this  speculation. 

One  other  and  the  crowning  glory  of  his  life  and 
character  remains  to  be  mentioned.  He  was  an  earn- 
est Christian.  I  have  already  said  he  was  a  close  stu- 
dent of  Theology,  a  firm  believer  in  the  truths  of 
Divine  Revelation,  and  an  habitual  reader  of  the  Bible. 
His  confidence  in  the  Divine  inspiration  of  the  Bible 
began  in  his  youth,  and  gathered  strength  with  his  in- 
creasing knowledge  of  what  it  contains.  He  was  a 
consistent  member  of  the  Protestant  Episcopal  Church, 
and  he  carefully  trained  his  children  to  the  reverence 
and  love  he  had  for  its  liturgy.  For  many  years  he 
was  a  leading  member  of  Episcopal  Conventions,  and 
he  made  himself  gready  useful  in  them.  He  was 
more  than  a  Church  member  and  a  Church  officer.  He 
carried  his  religion  into  his  daily  life.  It  was  a  con- 
trolling power  in  his  business,  in  the  formation  of  his 
judgments,  and  in  his  intercourse  with  others.  It  was 
the  basis  of  his  fidelity  to  his  clients,  and  of  his  unwil- 
lingness to  do  injustice  to  opponents.  It  led  to  the 
courtesy  of  his  demeanor,  and  to  his  habitual  candor. 
It  contributed  also  to  his  personal  enjoyments.  He 
found  great  satisfaction  in  the  study  of  religious  books, 
especially  those  relating  to  doctrinal  theology.  "  He 
loved  to  bring  his  reason  to  the  support  of  his  faith, 
and  he  delighted  in  the  most  cogent  arguments  in  sup- 
port of  Christianity."  His  mind  was  at  all  times  a 
reverent  one.     He  discountenanced,  systematically,  in 
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his  household,  all  conversation  and  every  allusion  that 
looked  like  irreverence  on  sacred  subjects.  More  than 
once  he  brought  the  fine  powers  of  his  mind  to  the 
elucidation  of  Gospel  narrative,  and  on  one  occasion 
he  charmed  his  family  and  near  friends  by  an  essay 
written  in  his  leisure  mpments,  in  support  of  his  own 
view  of  a  much  debated  religious  question.  There 
dwelt  within  him  habitually  a  serious  conviction  of  per- 
sonal responsibilit)-,  that  led  to  a  high  estimate  of  the 
value  of  time,  and  he  was  rigid  in  his  self-examination. 
At  one  lime,  near  the  close  of  his  life,  when  speaking 
of  his  debilirv,  he  said,  **but  I  do  not  tlunk  that  I  have 
^>ae  hack,  and  I  am  \-er\-  diankfiil  for  it,  because  a  sin- 
gle step  Kickward  woukL  I  think,  have  finished  my  sum 
.\\v\  it  must  ha\^  been  shown  as  it  stood  on  the  slate, 
ri^ht  i\r  wron^,  iv>  the  Gntat  Master  I  hope  that  what 
5s  wuMXjj  in  the  a^ht  may  pn>v^  to  be  written  on  slaU, 
\\\x  \\cx\\  x\\x\  i\xss  her  sod  aad  gentle  hand  over  it- 
Hut  tSv  >x^  is  svvne:h:n^  whkh  dc*  tocchwill  remove,  be- 
v\Auvo  ^t  ^,N  iKv;  :4t,^** — rn^r  ckv^r  :  havxxot  done.** 

H^v  u.th  >fcAs  A  suiNivvt  x:>i  cvwi5O^U30O  to  him  in 
iho  v.i^vs  vM  >t  s  ;^Trgt:  SkVTOw.  k  v^iTe  him  infinite 
sw^wv*,  \x\n>  S  X  >^\^,  ::v^rjtx>!r  wjt>  i^=oved  by  death. 
luUwl  ;V  vVav^^x-s:  Kwi  >x  :::r:i:fli  bierveen  the 
u,  V.  A  SI  ;V  vv\-  >ikAv  a:  jC  rxTse^v  :»  xsssirance  thev 
n\  v^  ;V  I  nW*'^  ^nn^  xW'^x^^N.'r  x^i  r*^:>c  ii  the  Triune 
v^^^^  t  v'  ;\t;  ;  \  <  \^,tx  tx^  'str>cr  <  xicboc  wben  the 
w  i\N  A  vv  v\v  vvx\  >xvs^.  o\c  ^ ^^^  !•:  iKver  iii^ed  him. 
S  X  x<x,  vN^\x  wv.  V      ;  f*  N.XX  .^  jL  .ujtt  rtiiaace  upon 
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his  Redeemer,  and  by  a  perfect  willingness  to  meet  the 
final  summons  whenever  it  might  come.  Doubtless  he 
was  found  watching.  The  books  which  he  read  and 
actually  studied  during  the  months  of  June  and  July 
immediately  preceding  his  death  were  "  The  Philoso- 
phy of  Natural  Theology,"  an  Oxford  Prize  Essay, 
written  by  the  Rev.  William  Jackson,  in  confutation  of 
the  scepticism  of  the  present  day,  and  "  The  Unseen 
Universe,"  or  "  physical  speculations  on  a  future  state," 
both  of  them  works  of  deep-toned  piety,  as  well  as  of 
great  research.  They  cannot  be  read  without  close 
attention,  and  intense  thought. 

I  feel  that  I  ought  not  to  detain  you  longer,  though 
very  much  of  great  interest  remains  unsaid.  After  alt, 
Mr.  Binney's  powers  and  character  are  best  illustrated 
by  his  life.  That  was  singularly  consistent  and  com- 
plete.  It  is  safe  to  say  that  rarely  if  ever,  has  a  man 
lived  who  had  fewer  apparent  defects  From  whatever 
point  of  human  view  he  was  observed,  no  flaw  or 
imperfection  was  visible.  In  every  aspect,  he  was 
symmetrical,  with  no  faculty  undeveloped  or  distorted, 
with  not  even  an  excellence  overgrown  at  the  expense 
of  any  other — throughout  both  great  and  good. 

Such  was  Mr.  Binney,  So  during  three  generations 
he  stood  erect  and  conspicuous  among  his  brethren  of 
the  bar,  and  in  this  communitj',  a  light  and  an  orna- 
ment— a  strong  tower  and  a  ground  of  trust, — a  leader 
and  a  guide. 
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Stated  Meeting^  January  Itk,  1876. 


Present,  18  members. 


Vice-President,  Mr,  Fraley,  in  the  Chair. 


Letters  of  acknowledgment  were  received  from  the  R. 
Observatory  at  Prague,  Oct.  18,  (92);  Bavarian  Academy, 
Nov.  1,  (92,  98) ;  Holland  Society  at  Haarlem,  Aug.  (92) ;  L. 
and  P.  Society  at  Liverpool,  Dec.  8,  (98,  94) ;  Anthropolo^^i- 
oal  Institute  of  Great  Britain,  Dec.  16,  (XV,  ii,  98,  94) ;  and 
the  New  York  Lyceum  of  Natural  History,  Dec,  28th,  (XV, 
li,  94). 

Letters  of  envoy  were  received  from  the  C.  P.  Observatory 
ut  tit.  Petersburg ;  C.  Bureau  of  Statistics,  Stockholm,  Sept. 
Ill)  i  Havarian  Academy,  Munich,  Nov.  1 ;  Haarlem  Society, 
Juu.  80 ;  L.  and  P.  Society,  Liverpool,  Dec.  3;  and  Board  of 
lViuuuissi«kners  of  the  Second  Geological  Survey  of  Pennsyl- 

(liiualious  for  the  Library  were  received  from  the  Bureau 
^ilHlulititios  at  Stockholm;  International  Congress  of  Qeog- 
VHJ^t^y  ol'  IW76,  at  Paris;  Prague  Observatory;  Geographical 
HvH»iMly  HIhI  Geological  Institute  at  Vienna ;  Imperial  Acad- 
^\\\S  HUtl  (Jttological  Society  at  Berlin;  Zoological  Gardens 
^{  l^muktort;  Holland  Society  at  Haarlem;  Dr.  Jos.  B. 
\^sU  \  \l  limtJtute  of  Lombardy  ;  Venetian  Institute  ;  Geo- 
\\\^\\^\\  (Vuiimlttoo  at  Florence;  Academia  dei  Lincei,  and 
h^^^MllvH^I  AiwUimy  at  Home;  Observatory  at  Naples;  An- 
i\as^|^oloM[WI  iU"l  Geographical  Societies  at  Paris ;  Annales 
s\s,^  Miuvwi  Nouvollos  M^teorologiques ;   Revue  Politique; 
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M.  L.  Hugo ;  Physical  Society  at  Bordeaux ;  Astronomical, 
Chemical  and  Zoological  Societies  at  London ;  Nature ;  Gton. 
Sabine;  Silliman's  Journal;  Prof.  Frederick  Prime,  Jr.; 
American  Chemist ;  Penn  Monthly ;  Journal  of  Pharmacy ; 
Geological  Survey  of  Pennsylvania ;  U.  S.  Department  of  the 
Interior,  and  Mexican  Geographical  and  Statistical  Society. 

A  set  of  photographs  of  ornaments  on  the  Public  Build- 
ings were  presented  by  Mr.  McArthur. 

The  Committee  on  Dr.  Yalentini's  paper  reported  progress 
and  was  continued. 

The  death  of  Dr.  Wm.  Bockh,  at  Christiania  in  Korway, 
Dec  10, 1875,  was  announced  by  letter. 

Prof.  Houston  communicated  his  views  regarding  the  so- 
called  ^^new  force"  claimed  to  have  been  discovered  by 
Prof.  Eddison  of  Newark,  N.  J. 

The  report  of  the  judges  and  clerks  of  the  annual  election 
was  read  in  its  usual  form,  announcing  as  the  officers  of  the 
ensuing  year : — 

President^ 

George  B.  Wood. 

Vice  Presidents  J 
John  C.  Cresson,  Isaac  Lea,  Frederick  Fraley. 

Secretaries, 

E.  Otis  Kendall,         John  L.  LeConte,         Pliny  K  Ghase, 

J.  P.  Lesley. 

Curators, 
Joseph  Carson,  Hector  Tyndale,  C.  M.  Cresson. 

Treasurer, 
J.  Sergeant  Price. 
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Councilors  to  serve  for  thru  years j 

Alfred  L.  Elwyn,  Benj.  H.  Coates,  Beiy.  V,  Marsh, 

Oeo.  H.  Horn. 

Mr.  Lesley  was  nominated  Librarian. 

Pending  nomination  No.  791  and  new  nomination  No. 
792  were  read, 

Mr.  Price  reported  for  the  Committee  on  the  Eulogiom  of 
the  Hon.  Horace  Binney,  that  it  was  acceptably  delivered 
on  the  evening  appointed,  and  that  the  MSB.  was  already  in 
the  printer's  hands. 

On  motion,  the  subject  of  the  present  condition  of  the 
space  alongside  of  the  Hall  was  referred  to  the  Hall  Com- 
mittee for  speedy  action. 

And  the  meeting  was  adjourned. 
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On  tha  Pro3reit$  of  the  MiutiimanA  Piil'toaCohgieal  Work  of  the  Steoiul 
Qtologieal  Survtg  <if  Pennayhania,  far  the  star  1875. 


(Rtad  hifore  tht  A. 


T  COARLES  E.  Hall, 


Philo»ophiail  SoeUty,  January/  15,  1876.) 


The  piincipAl  collectloni  received  ftaai  tbe  AaaislanU  and  Ibelr  parties 
hnve  gtmanllf  been  to  denionstrute  the  sections  made  bj  tbem  in  Iheir 
[MnkiiUr  diBtricu. 

The  folloning  collections  of  foGsili  tinve  been  made  : 

A  series  of  specimens  representing  a  section  from  Bellefonte,  Centre 
County,  to  the  Allegheny  Uountain,  including  specimens  &om  the  Lime- 
stone of  II  up  to  the  Coal  Meaaiires.  Kunibor  of  apccimeiiB  165.  A  collcc- 
llUD  ofhltaniinousand  cannul  coals,  also  cokes.     By  Mr.  F.  Platl. 

A  series  of  specimens  representing  the  horlxoas  of  the  MniintDin  and  Oil 
sands  with  their  Included  measures  and  fossils  from  Venangu,  Warren, 
Poster  and  Crawford  Counties.    By  Mr.  J.  F.  Carll. 

Spocimens  from  Mifflin  County,  representing  the  Logan  anil  Lewistown 
Sections: — from  Graham's,  Snyder's  and  McKecs'  fossil-ore  openings; — 
HcVeytown  Section,  including  Ross 's,  McCoy'saud  Dull  and  Brady's  Ore 
Banks  (SIbtceIIub  hematite); — Hi,  Union  Section.  Number  of  specimens 
747.    By  J.  H.  Dewees. 

Specimens  from  the  South  Mountain  district,  including  some  fossils.  By 
Prof,  Fredk.  Prime,  Jr. 

Specimens  of  sandstone  with  Scolithus  linearis,  from  Franklin  County- 
By  Prof.  P.  Frsicr,  Jr. 

Collection  of  Coal  Plants  from  Washington  and  Qroon  Counties.  By 
Prof  Stevenson  and  J.  C.  White, 

Collection  of  Fosslta  from  tbe  Chemung;  and  Calskill.  with  section 
tltnmgh  a  portion  of  the  Chemung,  Tioga  County.     By  A.  91iernoi>l. 

Collection  of  FoMils  l>oin  the  Hamllioa  Group  nt  Marsluili'a  Falls. 
Uooroe  County.     By  U.  Martyn  Cliance. 

Specimens  representing  a  section  tTom  the  Limestone  of  II  at  Orliisonia 
to  the  Coal  Measures  of  Broadlop  Mountain,  Huntingdon  County.  Number 
of  BpecimcRB  350.     By  C.  E.  Billin  and  C.  A.  Asbburner. 

Besides  these  there  have  been  special  palffiontoiogical  collections  made  at 
the  following  localities  during  tlie  post  summer : 

From  the  Carboniferous  in  Weatmoreland  County,  and  in  Waaliingtoa 
and  Greene  Counties. 

Prom  the  Cut«kiU.  in  Tioga  County. 

From  tbe  ('hemung  group,  from  eight  localities  in  Tioga  Coimly. 

From  the  Hamilton  group  at  Marghall'a  Falls  and  vicinity,  in  Monroe 
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Coantj;  at  Orbisonia  and  Tidnlty  in  Huntingdon\7oan^;  and  al  Bell's 
Mills  in  Blair  Coontj. 

From  the  Oriskany  Sandstone  at  Orbisonia  and  Tidnit j. 

From  the  Lower  Helderberg,  at  Orbisonia  and  Tidni^,  and  at  Manaing's 
Quarry,  Carbon  County. 

From  the  Clinton  Qroup,  at  McKee's  ore  bank,  MifBin  Coonty ;  at 
Katilda  Furnace,  Mifflin  County;  at  Orbisonia,  in  Huntingdon  County;  at 
Bell's  Mills»  in  Blair  County:  and  at  Hollidaysburg,  in  Blair  County. 

From  the  Oneida  Conglomerate  at  Port  Clinton,  Schuylkill  County. 

From  the  Utica  Slate  and  Hudson  River  group ;  at  Bellefonte,  Centre 
County ;  near  Henrietta,  Bedford  County;  at  Henrietta,  Blair  County. 

From  the  Trenton  Limestone ;  in  the  Kisohiooquillas  Yal^y,  IfiflEUn 
County ;  at  Bellefonte,  In  Centre  County. 

From  the  horizon  below  the  Trenton  ;  at  Reedsrille,  Kischiooquillas 
Valley.  MiflUn  County ;  from  near  Bellefonte,  Centre  County ;  and  from 
near  Martinsburg,  Blair  County. 

The  following  list  of  genera  and  species  shows  the  result  of  the  season's 
work.  I  have  also  included  those  mentioned  by  Prof.  H.  D.  Rogers  in  the 
First  Survey,  many  of  which  I  have  been  able  to  recognize  in  our  limited 
collection.  All  the  species,  except  those  of  the  Chemung  have  been  col- 
lected during  the  past  summer. 

XTPPBB  OHBMUiro  {and  Wavsrly), 

Actinocrinus,  Orthoceras, 

Aristozoa,  Platyceras, 
Bellerophon,  ** 

Carina  hamiltonse,  Productella  boydii 
Cyrtina  hamiltonensis,  **  costatula, 

Cystids,  "  striatula, 

Discina  newberryi,  Rhynconella  contracta, 

Dithyrocaris,  Bplrifer  alta, 
Euripterus,  "      disjuncta, 

Fenestella,  Streptorynchus  chemungensis. 
Lepidechinus, 
Lingiila  delia, 
Modiomorpha  alta. 

These  specimens  are  from  Warren  and  Venango  Counties,  firom  J  F. 
Carll,  and  F.  A.  Randall. 

CHBMUNO.     (Vergent,  VITL) 

Athyris  angelica,  Productella  lachrymosa  var.  stigmata, 

•*      polita,  *'  striatula, 

Atrypa  spinosa,  Rhynconella  orbicularis, 

Discina  newberryi,  Spirifer  disj  uncta,  ♦ 

Gramnysla,  Streptorynchus  chemungensis,* 

•  Those  marked  •  are  mentioned  by  Rogers. 
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ModkNnorpha  Strophodonta  cayute, 

Orthls  impreasa,  "  ooncava* 

Prodnctella  boydil,  "  perplana, 

The  abore  are  from  Tioga  Count j. 

HAMILTOir  GBOUP.  iCodSfU,   VIII,) 

ATicoIopecten  princepe,  ModioIopaiB  modiomorpha, 

Athyria  8piriferoideB»*  Lingula  ligea, 

Atiypa  reticularis  ^  Phacops  bofo,* 

AmbooGBlia  iimbofiata»  BensseliBria  ?  Johanni, 

Belkrophon,  Rynoonella  dotia. 

Clionetea  macronatiui^  Spirifer  flmbricata, 


«• 


ooionala,  "      gnumlifera,* 

Ci7pCoiieIIaidaiiiroetia»  "      medialia,* 

Cimitaria  recuira,  "      mncroiiatiis,* 

Diadna  gnuidi%  '*      scolptiliBk. 

"      newbenyiy  Strophodonta  concava, 
Dafanania»  '*  rhomboidaUa, 

FeneatelK*  Trepidoleptna  carinatua, 

Onunnyria^  Tentaculites. 
Heliophyllmn  halli, 

AD  the  aboTe  are  from  Hanhall't  Falli^  Monroe  Oonnty,  Pa. 

Rogeri»  p.  827»  giyea  the  following,  also: 

Atiypa  aapera,  Strophodonta  demissa, 

Spirifer  congeata,  Trematospira  hirsuta, 

Strophodonta  perplana, 

ORI8KANT  SANDSTONE.  {Meridian,  VIIL) 

CjTtooeras  expanaus,  Pterinea  texilia, 

Dalmania  micnirus,  Rensselffiria  marylandica, 

Etonia  peculiaris,  **          ovalia. 

Megambonia  lamellosa,  .                      "          ovoides,* 

Orthis  hipparionyx,*  Spirifer  arenosus,* 

Platyoeras  ventriooea,  **      arrectos. 
All  these  are  from  the  yicinity  of  Orbisonia. 

LOWER  HELDKRBXRO.  {Pre-MeHdiany  VL) 

Acevalaria,  Merista  Iseyis,* 

Alveolites  minima,  Orthis  oblata, 

Alveolites,  Pentamerus  galeatus,* 

Artylospongia  inomata,  Rhynconella  formosa, 

*  Those  marked  *  are  mentioned  by  Rogers. 
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Artylospongia,  Stromatopora, 
Atrypa  reticularis,  " 

Aulopora,  Trematospira  formosa, 

Gonophyllam,  Zaphrentii. 
Merista  arcuata. 

All  the  above  are  from  Aughwick  Valley,  near  Orbisoaia. 

Rogers,  p.  825,  gives  the  following,  also  : 

Etonia  pecoliaris,  Spirifer  macropleurus, 

Platjostoma,  "      sulcatus, 

Rhynconella  nobilis,  Strophodonta  punctulifera. 

mAGARA,  WATERLIMB,  AND  ONONDAGA,  OR  8ALINA.      (Scalent,    VL) 

Rogers,  p  824,  gives  the  following: 

Beyrichia  pennsylvanica,  Tentaculites  ornatus. 

Leperditia  alta, 

CLINTON  GROUP.  (8urg$nt,  F.) 

Atrypa  reticularis,* .Ferguson  and  Aughwick  valley. 

Beyrichia  lata, 

Buthotrepis  gracilis,* 

Dalmania  limulurus 

Homalonotus  delphinocephalus, 

nisenus  barrienis, Ferguson  valley,  Mifflin  county. 

Merista  intermedia,* Bell's  Mills,  Blair  county. 

Modiolopsis  subcarinatus Ferguson  valley. 

Orbicula. Bell's  Mills. 

Orthis  elegantula,* Ferguson  and  Aughwick  valley. 

Orthonota  curta, '*        valley. 

Platyostoma  niagarensis, "        and  Aughwick  valley. 

Pterinea  emacerata **  **  **  ** 

Pterinea  rhomboidea ' *        valley 

Rhynconella  neglecta, **        and  Aughwick  valley 

**  robusta, **        valley. 

Spirifer  radiatus, Bell's  Mills. 

Strophomena  rhomboidalis,* Ferguson  and  Aughwick  valley. 

'*  subplana,* **        valley. 

Strophodonta  prisca, **  ** 


(I  (<  it  «» 
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ONEIDA  CONGLOMERATE  AND  MEDINA  SANDSTONE.     (Levant,  IV.) 

Arthrophycus  harlani.*  Mifflin  and  Schuylkill  Counties. 

Rogers,  p.  822,  gives  the  following,  also: 
Bucania  trilobatus,  Lingula  cuneata. 

♦  Those  marked  ♦  are  mentioned  by  Rogers. 


tmCA  SLATB  ASD  HUI 

DSON                     {UfatiiKil,  'Oi^^^^^^^^^^^l 

ChstetM  lyooperdon, 

Canoe                                 ^^^^^^^^^^^M 

^^^^^^^^^H 

GniHolitbns. 

^^^^^^^^^H 

eiropUoroona. 

^^^^^^^H 

TrUrthruB  twckil,* 

valley.                               ^^^^^^^^^| 

Rogers,  p.  818,  gives  the  follow 

aIbo                                                "^^H^^^H 

AgnostUB  InbatDs, 

I.ingula  qiiadmt&,                                      ^^^^H 

Ambonychio  Iwllistriata. 

Modioln])Blg  iiiodiolaris,                                  ^^^^H 

rHdiata, 

AnciUs  tnsueW. 

^^^1 

BelleiMphoa  bilohntas, 

Omiocens  crebriceptum,                            ^^^^H 

Conul&ria  irentuneniia, 

^^^H 

CynoHtcs  o  mat  us, 

Onboceras  vertebrale,                                    ^^^^| 

Eadocerait  iinxeifonue, 

GnplolittiUH  priatis. 

BUbcunica.                             ^^^^H 

HeteTocriaug, 

Rbynconella  incrcbesccns,               ^^^^^^^M 

Uogala  carta, 

^^^^^^^H 

TRENTON    LiMKSTONE.      (Matinal,  Il-f                          ^^^^^^^H 

Oftlyroejie  scnftrin, 

...Nillanj                                                        ^^^| 

CbaleUw  1f coperdoa,*  

sod    Kiscbicoquillu  valley.           ^^^| 

Orytoceras  trentonensiB. 

. .  .Kittany  valley.                                                   ^^H 

DataiMilAtCigM.* 

^^^H 

Leptana  Mricea.* 

and  Mttany  valley.               ^^^H 

Lin^la  ricioiformis 

...Nittauy  VRlley.                                         ^  ^^^H 

. .  .Nittany  and  Ewchicoqiiillaa  valley.              ^^^H 

"    tridnaria 

valloj.                                              ^H 

"    poctiDella.* 

. . .  NorthamplOD  county.                                       ^^^H 

Sticlopora  elegniitula, 

. . .  Niitany  and  Eiscbicoquillaa  valley.               ^^H 

"           deltoidea 

...Kitbuiy  valley.                                                   ^^^^| 

TrinnclcUB  concentricus.* 

and    Klnnhinxiiiillu  voIIpv.                  ^^H 

BLACR  RITER  LIIIBeTOHB.      (itatinul,  11.)                                                     ^^^^ 

ClueHiIee  lyopervlon 

...nunnovnllpv.                                                             ^^H 

. .  .EiKhicoquillas  vnlley.                                 ^^H 

■Those  ninrkctl  • 

sro  mentioned  by  RoKera,                                            ^^^^M 
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Orthooerat  malticamarfttum,*. .  • Canoe  Talley. 

Plaorotomoria  umbilicata,*. " 

Rogen,  (p.  817)  mentionB  the  following,  not  «•  yet  obewrod  : 

Buomphalus  nngulatas,  Ophileta  levate, 

Maclorea  matutina,  Pleurotomaria  nacleoIata» 

''      magna,  Pleurotomaria  torgida. 

Murchitonia  bldncta,  Retapora  8taminea» 
Leperditia  oyata,  "      striata, 

Orthocerat  tenniflllnm,  Rhynoonella  plidfera. 

CHAZT  LnoBBTOKB.    {Motinol,  n,) 

Aaaphus  canalii,* KitchiooquUlat  valley. 

"      manrinalii. "  " 

Orthii  oosUOia, 

Orthoceras, "  " 

Stroidiemena  incrasBata,* 


«<  << 


LOWKB  UIOBSTOiraS.     CAI<CXFBBOC7S.      (iftftfOfOi,  U.) 

AMpliQs, Nittany  valley. 

Boomphalua, .Canoe  valley. 

Dlmiua,  Nittany  valley. 

POTSDAM  SAirDeroNB.    (Primal,  Z) 
SooUthns  linearis, Lehigh  and  Franklin  ooonties. 

In  the  above  list  no  mention  is  made  of  the  organic  animal  remains  of 
the  Coal  Measures,  no  collections  in  these  having  been  as  yet  systematically 
made.  Those  observed  by  Prof.  J.  J.  Stevenson  in  Washington  and 
Greene  Counties  will  be  recorded  in  his  forthcoming  report  of  1875. 

An  important  ct>llection  recently  sent  in  by  Mr.  Caill  has  not  yet  been 
sufficiently  studied  to  be  included  in  the  present  notice. 

*  Those  marked  *  ar«  mentioned  by  Roffsrs. 
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mirlfmlions  to  the  Physical  Geography  of  the  United  States, 
by  Chaiies  Allen,  Assistant  in  cliarge  of  the  Collei'lion  and 
CoGation  of  Railroad  and  other  Levels  for  the  Second  Geolog- 
ieai  Survey  of  Pennsylvania. 

By  J.  P.  Lesley. 

(B^iul  btfoM  tht  American  Ptiihiophieal  Society,  January  IB,  1876.) 

In  presenting  to  the  attention  of  the  memberB  Mr.  Allen's 
Bt  of  Pennsylvania  levels,  I  have  only  to  say  that  the  pro- 
of physical  geography  in  tlie  United  States  has  been  so 
ipid,  of  late  years,  as  to  attract  the  attention  of  the  Scien- 
ific  world  at  home  and  abroad,  and  that  its  connection  with 
de  progress  of  geological  science  is  so  intimate,  that  work- 
geologists  hail  with  lively  pleasure  the  publication  of  all 
ypsometrical  records  of  a  genuine  kind,  whether  old  or 
For  want  of  government  bureaus  of  statistics  the 
reater  part  of  such  records  have  been  irrecoverably  lost. 
the  tentative  work  of  our  railway,  canal,  slackwater  and 
npike  companies,  done  between  1830  and  1860,  scarcely 
trace  remains;  although,  if  its  records  could  be  recovered 
id  printed,  they  would  furnish  copy  for  huudreda  of 
olnmes.  Since  1860  the  destruction  has  not  been  so  com- 
ete,  but  has  been  nevertheless  very  great.  There  are  re- 
snt  important  surveys  of  which  no  records  can  be  found, 
ven  in  the  offices  of  the  companies  for  whom  they  were 
lade. 

This  important  subject  has  received  well-descrved  atten- 
ion  at  the  hands  of  the  chiefs  of  the  United  States  Explor- 
Bg  Expeditions,  who  are  mapping  the  interior  of  the  (Jonti- 
But  some  efficient  organization  is  required  for  the 
and  publication  ol  levels  in  the  States  lying 
Atlantic  and  the  Mississippi, 
lie  Geologists  of  Ohio  and  North  Carolina,  also, 
published  valuable  hypsometric  tables. 


A  beginning  has  now  been  made  in  PennBylvania ;  and 
the  following  pages  contain  the  records  of  the  height  above 
some  assamed  datam,  redaced  to  tide  level,  of  all  stations  on 
railways  in  the  State,  and  in  its  immediate  vicinity. 

These  records  have  mostly  been  obtained  by  personal 
examination  of  the  profiles  preserved  at  the  offices ;  and  in 
some  cases,  by  letter,  from  superintendents  and  engineers. 
The  greatest  interest  in  the  Collection  has  been  manifested 
by  members  of  the  profession  of  Civil  Engineering  to  whom 
application  has  been  made ;  and  in  some  instances,  where 
records  were  wanting,  new  levelings  have  been  ordered  and 
the  results  transmitted. 

Short  headings  are  prefixed  to  the  records,  stating  place, 
date  and  authority ;  and  foot  notes  appended  to  them, 
stating  difficulties  of  adjustment,  incongruities,  or  doabts. 

That  a  work  of  this  nature  should  have  the  advantage  of 
first  publication  in  thd  transactions  of  the  oldest  Scientific 
Society  of  America,  whose  first  President  was  Benjamin 
Franklin,  and  whose  hall  stands  side  by  side  with  the 
ancient  Capitol  of  the  United  States,  is  my  reason  for 
asking  that  this  first  systematic  attempt  on  a  large  scale  to 
render  permanent  and  useful  to  all  engineers  and  surveyors 
the  scattered  and  perishable  records  of  heights  above  sea- 
level  of  several  thousand  points  in  our  valleys  and  on  our 
mountains  should  be  accepted  by  the  Society. 

It  must  bo  understood,  however,  that  these  lists  require 
thorough  re-examination  and  correction  before  they  can  be 
adopted  as  constants  of  science  for  the  future.  There  are 
considerable  difficulties  yet  to  be  encountered  by  such  as 
undertake  to  harmonise  the  data  of  our  railway  surveys. 
Indeed,  conBidering  the  imperfect  way  in  which  such  surveys 
are  necessarily  made, — the  accumulation  of  errors  of  instru- 
mentation and  personal  equation  along  every  long  spirit- 
level  line, — the  uncertainty  even  of  the  tide-level  datum  at 
every  head  of  tide, — ^the  frequent  lack  of  notes  stating 
whether  railway  levels  cross  each  other  on  grade,  or  not, — 
and  the  not  uncommon  fact  that,  after  location-surveys  have 
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been  made,  the  road-beda  have  been  tempered  up,  or  down, 
to  suit  convenience,  and  no  record  of  the  fact  been  kept,  ex- 
cept in  the  memory  of  aorae  division  engineer  no  longer  in 
the  employ  of  the  Company, — it  ie  surprising  that  the  errora 
of  terminal  or  crossing  adjustment  are  so  few  and  small. 
But  to  render  the  reconl  perfect  all  Buch  errors,  however 
few  and  small,  must  he  eliminated;  and  this  can  only 
be  accomplished  by  a  zealous  interest  taken  in  the  subject 
by  reeidL>nt  engineers  ;  who  are  therefore  earnestly  requested 
to  co-operate  to  this  end. 

Geologists  are  dependent  for  the  goodness  of  their  field- 
work  on  accurate  baae-Hno  levels.  And  it  is  to  be  hoped 
tbat  a  complete  exhibition  of  the  surface  contour  of  Penn- 
Bjlvauia  will  sooner  or  later  be  obtained  Irom  a  collation  of 
the  thousands  of  t ransit- lines  and  barometer-lines  now  in 
progress  in  all  the  districts  occupied  by  the  Assistnnt  Geolo- 
^Ute  of  the  Survey.  All  their  lines  of  levels  are,  however, 
iMwed  on  the  railroad  records,  and  the  publication  of  these  in 
a  corrected  form  is  a  necessary  preliminary  step. 

If  movements  are  still  taking  place  in  the  crust  of  the 
earth, — and  the  frequent  occurrence  of  slight  earthquake 
■hocks,  in  all  the  States  of  the  Union,  seems  to  speak  in 
&vorof  the  supposition, — physical  philosophers  are  peculiarly 
interested  in  an  early  establishment  of  a  universal  hypso- 
metrical  record.  From  this  point  of  view,  also,  it  would  seem 
especially  germain  to  the  origin  and  history  of  the  American 
Philosophical  Society  to  initiate  such  a  record. 

The  net-work  of  Surveys  which  cover  Pennsylvania 
may  be  divided  into  nine  systems : 

1.  The  Pennsylvania  Central  east  and  west  system,  from 
Trenton  through  Philadelphia,  Harrisburg,  Altoona,  Pitta- 
bargh,  to  Steubenville,  and  Yonngstown,  in  Ohio ;  with 
tinmerous  longer  or  shorter  side  branches. 

2.  Tlie  Reading  Railroad  northwest  and  southeast  system, 
with  many  short  branches  in  the  Schuylkill  Anthracite  Field, 
and  through  the  country  in  front  of  it  between  the  Delaware 
and  Susquehanna  Rivers.    It  has  been  extended  also  to  the 


waters  of  the  Upper  Snaqaehanna,  and  will  penetrate  into 
New  York  State. 

8.  The  North  Pennsylvania  north  and  wrath  q^stem,  with 
nameroQs  branches  in  the  Lehigh  and  WilkeabajTe  Antlua- 
cite  Fields,  in  connection  with  the  two  Lehigh  Yallej  Bail- 
roads,  extending  into  the  State  of  New  York. 

4.  The  Northern  Central  north  and  sonth  system^  ezteodr 
ing  from  Baltimore,  in  Maryland,  to  Elmira,  in  New  Yoik^ 
with  several  short  branches. 

5.  The  Philadelphia  and  Erie  northwest  system,  with 
important  branches  crossing  to  the  AlleghMiy  River,  and 
into  the  State  of  New  York, 

6.  The  Alleghany  River  north  and  sonth  system,  fiom 
Pittsburgh  to  the  Oil  Region,  and  Buffalo  in  New  York. 

7.  The  Baltimore  and  Ohio  system,  with  its  Oonnellsville 
branch  to  Pittsburgh,  and  its  short  coal  and  coke  branch. 

8.  The  Beaver  River  system,  north  and  south,  along  ths 
western  margin  of  the  State. 

9.  The  Philadelphia,  Wilmington  and  Baltimore  south- 
west system. 

The  following  tables  are  arranged  in  the  above  order,  and 
will  explain  themselves : 


I.    The  Pennsylvania  R.  R.  System. 

/.  Penmyhania  Railroad, 

NoTB.— The  elevations  at  the  various  stations,  on  the  Pennsylvania  Rail- 
road, were  copied  ft>om  the  Engineers'  notes,  by  permission  of  Mr.  W.  H.  Wil- 
son, its  Consulting  Engineer. 

The  datum,  or  base  of  levels.  Is  ordinary  high-water  In  Schuylkill  River. 
This  datum,  aooordlng  to  Mr.  James  T.  Gardener's  determination,  is  6.918  feet* 
above  mean  surface  of  the  Atlantic  Ocean.  Thete  7  feet  cure  added  in  the  weeond 
column.  Decimal  parts  of  a  foot  do  not  occur  In  these  lists.  When  below  JS 
they  have  been  omitted ;  when  more  than  .5  a  whole  number  has  been  substi- 
tuted. 


•  Permanent  U.  S,  Ck>a8t  Survey  granite  bench  at  Gloucester  Ferry,  N.  J.,  oppo- 


High  tide,  6.918. 


l^ntghania  B.  R.    Main  Lint. 


STATIONS, 

High  Tiae 

Al»)v»  men  11 

telpbia.  Market  Street 

26 
27 
88 

M 
103 
188 

ai4 

X40 
876 
8M 
852 
4W 
888 
428 
433 
403 
8W 
3DB 
488 
B37 
S86 
689 
483 
446 
404 
881 
S48 
S59 
291 
306 

w^a 

373 

887 
470 
482 
630 
651 
493 
484 
BM 
652 
401 
397 
875 
378 
878 
852 

82 
34 
4'> 
61 
101 
110 
148 
221 
247 
286 
815 
35H 
418 
896 
430 
480 
409 
401 
405 

m> 

GS4 
643 
640 
490 
453 
411 
388 
35S 
280 
298 
313 
869 
880 
894 
483 
489 
637 
538 

noo 

4!)1 
573 
559 
468 

4M 

88.i 
385 
869 

-- 
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*W.  R.  R.    See  Tab.  11... 
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:^.  P.  i  b.  R.  R.  fab.  JU. 

M  \ 

^  X 

jtawrt 

\  AXBB.  PBTLOa.  80C.  XVt,  97.  I 


Hl'«.    I 


Lancaitcr  t 

DlllorvilhiJunrtlaD) 

Ituhr(Tiit4iwD  g 

MuuDtvllle 

<?i)lum1ilH 

diliiuli-R 

Mani-tttt 

HhiickB  Mill 

B«tnhrid|iP 

(Iiillina 

Mlddloluwn  Junction  (a).  , 
Lan<)l*v'(-K.ftC.liK.(»).TBb.LVII 

Halunn 

Clkli|ulw  BridK< 
Muunt  Jiiy  <«)■ 
8|irin|tvll1c 

Tunnel  

Kill 


rutwwBicn 

MUWUlown 

lllglwidn' 

llMTUiimrg  * 

HitMitu'lmiiDM 

HumtnchiinD*  Ilrtil^ 

M»nnTillf 

N.  C.  H.  H.  t'T.»(.tnn  \  Tsh. 

hunntiuii^ii  

AiimiUiii  

IWljn 

MiUfwiimii  .....V, !!!!!'.;; ! 

TIhwiiwhio^'" 

Ttim-anm  *. 


IVn 


iilU> 


MtMln. 

IMm-K  U--S. 

l«kU>w 

Uwbi^'ttu 


(tnt 


xHI»  . 


8S0      I  408 


;  IVin'h  Mark ." 


M  Of  WaMT  fMUoB  ei.4t. 


BTATIONa 

aigb  Tide, 
Pbllad'a. 

Tide  AtlunUe 

468 
493 
61S 
B13 
041 
SftJ 
BM 
S8S 

597 
SIS 
fi70 
671 
«B3 
717 
754 
770 
7B2 
MO 
880 
900 
B83 
t022 
1053 
1073 
1107 
1171 
l.W 
1619 
1913 
2031 
2119 
2154 
3010 
1880 
1068 
1550 
1502 
1550 
1477 
1449 

500 
499 
523 
510 
548 
599 
507 
50.1 

604 

<&i 

677 
678 
696 
724 
761 
77T 
709 
8«6 
800 
007 
080 
1020 
lOflO 
1079 
1114 
1178 
1504 
1620 
1020 
2038 
■2126 
2161 
2017 
1887 
1075 
1557 
1509 
1557 
1485 
1456 

son'g.  Water  Blalion 

tUnicm.g  E.B.T.  Tab. VII. 

■: 

nplon.»  H.&B.T.Tab.VIlI. 

' 

=u!f'.::;:::;::::::;::;::: 

0 

ieR.R.  TftblaXIII.SIV.SV. 

BClIsR.It    Table  XVUI... 

Purnace 

la  1  rut.  Tables  SIX.-XXI11 

•IT- 

in  (a>  E.&O.R.H.THb.SXrV. 

It  end  of  bridge. 


.    1),  M.  (Bench  Mark)  >oath-weet  c< 


wKch  to  Ebenst 
Tingled  point. 
ench  Hurk  on  N 


rough  part  ot  QrEt  eourae  of  stone  above 
<9on  n.  R.  3021. 
eat  end  of  Coping. 


8TATIOS8, 


MloenilPoinl 

Conemaugh 

Johnslown 

Bandy  Hollow 

CoDcmaugh  Punuoe  

Nineveh 

New  Florence 

HoustoDB 

Lockport 

Bolivar 

BlalnTitle  Junction*    Tali.  XXV. 

Hillside 

MUJwood  

LtndortTe  Suramil 

Beattf's 

Kearney's  t 

Stiangiiui 

Ciut'b  Tunnel  ( 

Oeorgi-'B 

Qreen«barg|9.  W.  P.RR.  Tab.  XXX 

McOrau'e  Tunnel  g 

Radelwuglis 

Onpcvillc 

Uanor 

Stiadon 

Irwins.   Y.  R.  R.     Table  XXXI, 
Larinicr'a 

SlewiiriB 

WaH'fi 

Springliill 

Turtle  Creek 

Oak  Hill 

Brinton's 

Bmddock'B 

CopelHnd  

Hawkinti' 

SwiM  Vttic 

Edgcwood 

WilklnsbuTg , 

Brushlon  


1407 

1414 

1218 

1225 

1184 

114S 

1188 

1185 

1141 

1069 

1078 

IMS 

10S6 

1004 

1OS0 

1083 

1100 

1113 

1148 

1165 

1172 

1178 

1189 

loes 

1092 

099 

1006 

1066 

1078 

1041 

1048 

1301 

laoe 

1206 

1084 

1001 

1108 

1148 

10S2 

1069 

•  InterRcct 

on  of  nioln-vlllo  ni 

1  Indiana 

tl("^■i■■-■^ 

iT]iin  tl2DI.8. 

I  EMl  ffl^v 

'R'  im.^ 

t  W«al  raee 

oftDnoel. 

:h  orPa.  It.  R.  with  main  lln(. 


>f  rough  part  o[  necond  coaiw 


iberty 

dde" .'.'.'.'.'. 

le 

iiM*Ille  . 
irgh'.... 


//.   Eail  Brandyteine  Railroad. 

.—The  level*  on  the  East  BrBndrwIno  nnd  Wnynesburg  R.  R.  wer« 
led  by  Mr.  W,  H.  Wilson.  Conaulllng  EQBlneor  of  Ihs  Pojiiutrlvania  B.H. 
ilBlnm.  or  bue  of  level*  la  orilluary  hisli  water  la  Schuylkill  River, 
alphlB.  Tbereforu  7  feet  are  odderl  in  the  teeonil  oofurnn  to  reduce  to  mean 
•ht  AtUtnllc  Oeean. 


Jigtowa  Tetminoa.  \  Table  I. 


'  Mills.'. 


Wer  Pike 

psburp 

f  Truck I 

•t  bee  ori'Tilon  Pikraetiger  Depot,  enst  si  da  or  Wayne  Station  T^&  Eut 
!  Irwin  slreet  720.7.  Eaut  xlilo  o(  Duquesne  street  depot  T2S.1.  Beach 
It  foot  of  tamp  post   eouth  Bl<le  of  Liberty  street,  lDter«ectioD  with 

h  Mark   on  south  side  o 

ctlon  wllti  north  tracli  of  the  Pa.  R.  R  near  Down iDgtowi 
olng  Wilmington  and  ReadlDB  B.  R. 


e  pi  UK,  n 


1«mU«>.) 
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in.  F^nn^fUania  and  Delaware  B,  B, 

Nui'K.  The  <»l«vatloni  on  the  Pennsylvania  and  Delaware  Railroad  were 
uUt44lU(Hl  lu  Ihe  ofBee  of  Mr.  Oeorse  W.  LeufTer,  a  E.,  of  Philadelphia. 

Vi  kSuuvroy  Htatlon,  48  miles  of  Philadelphia,  this  road  Joins  the  Pennsyl- 
vaukaU.  K.  Mr.  Leufltor  makes  this  point  472.9;  Mr.  Wilson  478.080.  To  Mr. 
i«tfulft»r'«  levels  In  the  first  oolnmn  are  therefore  added  8  feet  to  aooord  with  the 
I*.  U.  U.  list,  and  an  additional  7  feet  to  reduce  to  mean  Atlantic  tide  leveL 


HTATION8. 


l\uuoroy  Junction  *  Table  I. 

IVh>  Hun  

PuM»y  *t  Summit 

(Wnuok't  Summit 

Avondale  ••  Tabte 

Newark  t 

[U)l»ware  R.  R  CroMing  X 

Delaware  City 


High  Tide, 

Ocean  Level. 

Philad'a. 

472.9 

488 

864 

874 

460. 

470 

458 

468 

271.6 

281.6 

108 

118 

76.2 

86.2 

6. 

16 

IV.   Tork  Branch  P.  R,  R, 


The  levels  on  the  Tork  Branch  of  the  Pennsylvania  R.  R.  were  copied  fkt>m 
the  profile  in  the  ofBce  of  the  P.  R.  R.  at  Philadelphia. 

lu  HiUMirdanoe  with  instructions  of  Mr.  W.  H.  Wilson,  8'  was  added  to  each 
itluvailoii,  AH  Mliown  on  the  profile,  in  order  to  agree  with  the  level  of  Columbia 
Hoiuinlliig  to  1*11.  K.  II. :  and  also  7  feet  to  reduce  to  mean  Ocean  level. 


HTATIONH. 


i  liiliiiiitilii  ^                         Tabic  I. 
Wrlnliii*vino 

(lM(|lA<^l«t«'^  I 

jltilUlM      

llnUUntl'i* 

VmiK  <N   Ciinlnil  H.  R.)    Tab. 


High  Tide, 
Philad'a. 

Ocean  Level. 

241.3 

251.3 

247,5 

257.5 

263. 

273. 

836 

346 

327.2 

337.2 

371.7 

381.7 

*  hMttilluii  Willi  I'onnsylvania  R.  R.  at  Pomeroy  Station,  43  (42.2?)  miles  west 

v«(  ruiuutiiiiithi. 

4«  (tiMMlUM  till)  I'll llndolphia and  Baltimore  Central  R.  R. 

I  \iuiMli«tf  III  IIhi  Delaware  Railway  Line. 

\  VttiMliitf  iiflliu  I'liiladclphia,  Wilmington  and  Baltimore  R.  R. 

I  l\UU^MiiH  Willi  tiKf  (Columbia  Branch  of  the  Pa.  R.  R. 

I  Ihktutli  luiirll  on  oast  end  of  coping  girder  of  bridge  Xo.  3,  over  road  and 


n 

F.     ifijjtin  and  Centra   Co.  B.  B, 


The  levelD  oF  the  MIIDIu  and  Cenln 
In  the  nfllcn  or  ilm  FennsylvunU  R.  H.  O).,  at.  Plillivdelptilti.  furnliil 
W.  H.  Wllion,  CouiuttlDg  Englnevr,  PennaylvnnlB  R.  R. 

Tbe  ilnlum  la  (bat  of  the  Pennitylvaals  R.  R..  T/tel  added,  to  rudui 
AtlnaUo  level.  Id  the  »ooiid  eolumn. 


ftTAIIONa 

AbovBTIde. 

0»„I.„,. 

493 

581 
873 

807 
B4» 

409 
534 
508 
BSO 
702 
814 
856 
994 

Y«|gemwD 

^^^y"** 

Wm     

NOTt— No  I 


IV.     SunAury  and  Let 
laorihliroailui 


itulnt^d. 


VII.     Brut  Broad   Top  Narraa  Gauge  R.  B. 

The  Isrela  on  tlie  Eaai  Bruiul  Tup  R.  It.  (11  root  gnuxe),  vere  cnpletl  rrom  a  pYo- 
llle  In  the  ofllce  of  the  Uoiupuny,  at  OrblBoolu,  by  permlBgluo  of  Mr.  A.  W. 
Blnu,  Bapeiin  ten  dent. 

n>e  datum  ol  tbe  prolllo  )■  uii  owumod  elovBtlon.  and  has  been  reduced  to 
tide  level  l>y  reference  to  tho  Pennsylvnoln  R.  R.  grade  at  Mount  Union,  SeO', 
With  I'  added  to  reduce  I<i  menu  Atlantlu  Ducnn  level. 


STATIONS. 


Ocean  Level. 


Hount  Union  JunctiAD  {.- 

Xnrrisnn's  Summit 

Aughwick  Creek 

fihirleyaburg 

DnnslM  Siiinmit. 

HeMulkDB  Summit 

Orblannk 

Jordan's  SanimU 

Beoltaiille 

fldtlllo. 

Honland's  Summit. 

Bldling  Hill 

Cole'*  Stalion 

Oook'B  Mil] 

Oook'a  SUttion 

Ca«l  Openings 

Sobertsdnle 

End  of  Roa<l§ 


144-^.4 
1573.0 
1741,3 
1754.3 


1114 
1383 
la^B 

1538 
1541 
17ft5 
178.1 
1817 


•WItb  tbo  PenniiytvajilaR.R.  near  tbe  Lcwlntuvn  Stnllun,    Table  1. 
iTermlnuB  In  the  Klihlooqutllls  Valley.    This  survey  tius  been  eitendei 
Umaieh  the  Seven  Mounlalni  to  Hellefunle. 
]Kut  Broad  Top  R.R.  connects  wllh  PennfylranlA  R.  R.  at  Mount  Union, 
ton  the  plateau  or  tbe  Brund  Top  Mountuln  In  Huntingdon  County. 


LdiUey.] 
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VIIL    Huntingdon  and  Broad  Top  E.  B, 

The  levels  on  the  Huntingdon  and  Broad  Top  R.  R.  and  Its  Branches,  were 
hirnlshed  by  Mr.  John  Fulton,  Qeneral  Mining  Engineer  of  the  Cambria  Iron 
WurlcM  at  Johnstown,  Pa. 

Thu  datum  is  0  at  grade  on  the  Pennsylvania  R.  R.  at  Huntingdon.  To  this 
tfil'  are  added,  -f  7',  to  reduce  all  to  mean  Atlantic  Ocean  level. 

Tilts  road  has  three  coal  branches  up  the  three  streams  which  drain  the 
Hroad  Top  Coal  Region.  It  originally  stopped  at  Everett;  but  has  been  con- 
tinued to  Bedford  and  Bridgeport  under  the  name  of  the  Bedford  and  Bridge- 
port ItailroHd.    Table  IX. 

The  elevations  on  the  Bedford  and  Bridgeport  R.  R.  were  fhmished  by  Mr.  8. 
M.  l*revotit.  Huperlntendent  of  the  Bedford  Division  of  the  Pennsylvania  R.  B. 

Thu  datum  0  of  this  road  was  at  grade  of  the  Pennsylvania  R.  R.  at  Hunting- 
don; which  Mr  Pre vost  called  610;  while  Mr.  Wilson  calls  it  614.  The  differ- 
ence of  4  feet  has  therefore,  in  the  2d  column,  been  added  to  Mr.  Prevost*s 
figures,  to  make  them  agree  with  Mr.  Wilson's  figures,  along  the  main  line. 
The  regular  7  feet  addition  has  also  been  made  in  the  second  column  to  reduce 
to  mean  Atlantic  Ocean  level. 


STATIONS. 


Huntingdon 

McConnellstown 

PloHsant  Qrove 

Hurklesburg 

Coffee  Run 

Ilough  and  Ready. . . 

Cove 

FUher's  Hummit 

Nhw  Bridge 

Haxton  (new  depot). 

lilddlimlmrg 

||ii|H'well 

IM|N^r'H  Hun 

liiuliiur'M  Hummit. .. 

ThIuhvIIUj 

filtHNly  Run  Bummit 
JCvurult 


Above 

Hunting- 

Ocean Level. 

don. 

000 

621 

56.2 

677 

127.2 

748 

167.6 

789 

250.6 

872 

267.6 

889 

300 

921 

253 

874. 

210.3 

831 

228 

849 

248.6 

865 

277.3 

898 

326.3 

947 

487.3 

1108 

475.3 

1096 

618.3 

1234 

497.3 

1118 

!X.  Continued  as  the  Bedford  and  Bridgeport  B.  B. 


MmuiiI  DiilliiM (iibovc  tide) 

I'liVn  Cl'ni'li 

I.MUvllln 

HiulfiM.1 

Wnlt^liuix  Huuiniit 

NiipJiM      . .  

M»Mm'«<'liMli'«' 

hullnln  HMiurult 

li'MwIlvllln  

MiIiImi«|h»|'I  ('!} 

MiHvIimmI  Hliin*  Mne  (h) 


1046 
1026 
1038 
ia55 
1111 
1101 
1129 
1349 
1084 
923 
837 


ia53 
1033 
1045 
1062 
1118 
1108 
1136 
1356 
1091 
930 
840 


(•0  Niil  Ihn  llrldgoport  of  Clearfield  County  in  Table  XIV. 
1^)  |iiuilMiil«*d  ns  llaltlmore,  Connellsville  A  Pittsburgh  R.  R.  Branch  of  the 
MiilMiiuih*  niidt)hlo  R.  R. 


TO 


X  Shoup't  Bun  Bnneh  of  H.  ^  B.  T.  B.  I 


238 
48S.8 

eao.a 

OGST 
784.5 

7B7 

81K1.6 

815.2 

iose.7 
loss 

1240.a 

649 
1110 
1243 
1284 
14(18 
1388 
142S 
14»e 
1»80 
1709 
1801 

XL  j8£>  ifib  Bun  JirancA  of  B.  ^  B.  T.  B.  B. 


Riddlesbarg  (as  above) . . 
Coal  Mine... 

Comldalc 

£niiof  3d  Mile 

End  of  4th  Mile 

End  of  Track 


343.« 

806 

840.9 

W3 

500.3 

1126 

673 

1104 

763 

1874 

705 

1416 

XII.  Sands  -B""  Branch  of  H.  j-  B.  T.  B.  B. 


XIII.  LtwUburg,  Ctnlre  and  Spruea  Cratk  R.  B. 

NoTB.— The  leveln  on  the  Lewlsburg  Centre  nnd  Spruce  Creek  R.  R.  were  fur- 
nlRhed  by  .Mr.  Qoorgo  W.  Leuffer,  Chief  Engineer.  Mr.  LcuffCr  aayg,  "  I  will 
remark  thnt  iminy  of  the  Htatlnnit  have,  hs  yel.  Dot  been  locHtcd,  The  tide 
levels  are  bmed  upon  a  level  rurnlihcd  by  \..  B.  Starr,  F>q.,  Engineer  or  P.  A  E. 
■l.  R..  a(a  put  lit  In  abutment  orchllesiinaque  Bridge  (of  P.  &  E.  K.  It.),  and  thU 
Mcreea  BnelOHcly  with  the  level  of  tide,  Hi  Htuted  In  printed  table  orpenniyl- 
V»nli>  R.  R.  Cu.orTyrone  cits',  thut  I  uin  Inclined  to  rely  upon  thn  levels  I  now 

The  flrst  enlumn.  then,  glvea  the  flanrea  of  Mr.  I.euffer. 

The  second  polumn  hna  7  feet  ndded  to  Mr.  LoulTer's  figures,  on  the  auppoal- 
tlon  Ihiit  his  datum  19  Pennsylvania  tl.  U.  diituiuof  high  water  at  the  tichuyl- 
klll  BHdse. 

ThelhlnlcolumnhasSruetaddeddnuddltlon,  —  ISfeet  In  all)  to  agree  with 
the  nnitl  menn  Atlantic  Ocean  level  assigned  to  Tyrone,  In  the  I'eiiasylVR 
R.R.11I 


,No  I 
PEOC.  AMER.  PHILOS.  £ 


Lesley.] 
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STATIONS. 


P.  &  E.  R.K.  Junction(a) 

Lewisburg 

Biehl 

Yickflburg 

Mifflinburg 

Millmont 

Laorelton 

TunWl  (6) 

Fowler's 

Beaver  Dam  Tunnel 

Cabum  (c) 

Buchannon  (d) 

Duncan 

Centre  Hall 

Summit  («) 

Lemont  (/) 

KeWyig) 

Pinegrove 

Shugarts 

Lyon  (Penna.  Furnace). 

Guyer  (h) 

Lowrie  (•) 

Miller  O) 

Tyrone  (ik) (I) 


Above 
Tide.* 


447 
451 
508 
614 
550 
670 
592 
944 
976 
999 

ion 

1044 
1063 
1257 
1275 

967 
1096 
1221 
1116 
ia59 
1129 
1094 
1055 

892 


Ocean 
LeveLf 


454 

458 

510 

521 

557 

577 

599 

951 

988 

1006 

1018 

1051 

1070 

1264 

1282 

994 

1108 

1228 

1123 

1066 

1186 

1101 

1062 

899 


Ocean  Level.{ 


463 

466 

518 

529 

565 

585 

607 

959 

991 

1014 

1026 

1059 

1078 

1272 

1290 

1002 

nil 

1286 
1181 
1074 
1144 
1109 
1070 
907 


XIV.  Tyrone  and  Clearfield  R.  R. 

The  elevations  on  the  Tyrone  and  Clearfield  R.  R.  were  copied  from  a  pro- 
file In  the  offlce  of  the  Pennsylvania  R.  R.  Co.  in  Philadelphia.  The  datum  is 
a  point  80' below  Tyrone,  or  as  it  appears  on  the  profile  elevation  at  Tyrone 
-f  84(K.  Mr.  W.  H.  Wilson  is  authority  for  adding  0(K  to  each  elevation  as  shown 
on  the  profile. 

In  the  second  column  seven  feet  are  added  to  reduce  to  mean  Atlantic  Ocean 
Level. 


•  High  tide,  Schuylkill  River,  at  Philadelphia? 

t  Calculated  from  the  Lewisburg  end. 

{  Adjusted  to  the  Pennsylvania  R.  R.  record  at  the  Tyrone  end. 

(a)  Junction  with  Philadelphia  and  Erie  R.  R 

(&)  Through  Paddy's  Mountain. 

(c)  Forks  of  Penn'8  Creek. 

(d)  Mouth  of  Muddy  Run. 

{e)  Summit  of  Penn's  Valley,  Head  of  Penn's  Creek,  and  Head  of  Spring 
Creek,  which  enters  Bald  Eagle  Creek  after  passing  Beliefonte. 
(/)  End  of  Nittany  Mountain, 
(fir)  State  Agricultural  College. 
(A)  Half  Moon  Gap. 
(i)  At  Warrior's  Mark. 
{j)  Logan's  Run. 
{k)  L.  C.  &  Sp.  Cr.  R.  R.  here  connects  with  the  Pennsylvania  R.  R. 


^s^^^           ^* 

^&S5^^^^H 

BTATI0N3. 

AbovoTIde 

Ocoan  LBTBl. 

H 

Tyrone  (P«nns¥lv«nia  R.  R.)-.a) 
BftW  Eagle  B.  R.  Junction 

900 
977 
UIO 
IStIt 
1767 
2033 
1913 
1791 
1481 
1440 
1443 

un 

1415 
1618 
1034 
1675 
1733 
1731 
1744 
1709 
1743 
1855 
1485 
1420 
1299 
1133 
1105 
1096 
1098 
1103 
1110 
1117 
1119 
1125 
1134 
1144 
1159 

007 

984 
1417 
1568 
1774 
2040 
1923 
1798 
1488 
1453 
1460 
1428 
1422 
1520 
1641 
1682 
1743 
1738 
1751 
1716 
1750 
1663 
1472 
1427 
1306 
1140 
1113 
1103 
1103 
1110 
1117 
1124 
1126 
1132 
1141 
1151 
1108 

8leinH'8Mi!I 

Bigler 

cOew'T.^":::::::::::;:::: 

Xr.  BaM  Bagh  FoIIfy  B.  B. 

Th»olev»tlon.on  tbe  BnlJ  Ett«le  VftUoy  II.  R.  wcro  oopled  fron 
IhaomMorchePeDiiiiylvaiilaR  It.  Company,  al  Pbtlodelplila. 

In  the  ■KooDd  oolamn  seven  feel  are  lulded  t.i  radut-e  to  raoao  . 
L*reU 

a  prunie  In              ^^^| 

|<)  Allfgheny  Mountain  Summit. 
1         (h)  yint  CToBiug. 

^^^^M 

^^^^^H 

H^^H^^^^^^I 

liMley.] 


T6 


[J«n.l5, 


8TATION& 


Tyrone  (as  above) 

Spring  Run 

Dallas  Street 

Sinking  Run 

Little  B.  E.  Creek 

Bald  Eagle  .' 

L.  B.  E.  Bridge 

Summit 

Hannah 

Port  Matilda  (a) 

B.  £.  Creek  Bridge 

Martha 

Julian 

Dick's  Run 

Unionville 

Snow  Shoe  R,  R (XVI) 

Milesburg (XVU) 

Bald  Eagle  Canal 

Holters' 

Mount  Eagle 

Bald  Eagle  Plank  Road ...-..« 

Howard 

Eaglevillc 

Beach  Creek 

Mill  Hall 

Lock  Haven  Junction  (b) 


Above  Tide. 

Ocean  Level. 

900 

907 

888 

895 

921 

928 

928 

980 

940 

947 

1051 

1058 

1065 

1072 

1103 

1110 

1050 

1057 

1000 

1007 

917 

924 

905 

912 

844 

851 

794 

801 

775 

782 

715 

722 

693 

700 

664 

671 

644 

651 

655 

662 

658 

665 

672 

679 

628 

685 

6()7 

614 

566 

578 

548 

555 

(a)  Main  Street. 

(&)  Junction  with  the  Philadelphia  and  Erie  R.  R. 

XVI.  Belief onte  and  Snow  Shoe  /?.  R, 

The  levels  on  the  Bellefonte  and  Snow  Shoe  R,  R.  were  furnished  hy  Mr.  I.  L 
Sommerville,  Resident  Engineer.  The  datum  is  that  of  the  Pennsylvanli 
R.  R. 

In  the  second  column  seven  feet  are  added  to  reduce  to  mean  Atlantl* 
Ocean  Level. 


STATIONS. 


Bellefonte (XVII) 

Bald  Eagle  R.  R.  Junction.. (XV) 

Gum  Stump 

Summit  (a)  

Beach  Creek  (b) 

Beach  Creek  (c) 

Snow  Shoe 

Middle  Coal  bed  (d) 


Above  Tide. 


787 
715 
1013 
1728 
1542 
1592 
1565 
1599 


Ocean  Level. 


744 
722 
1020 
1735 
1549 
1599 
1572 
1606 


(a)  Allegheny  Mountain  summit. 
(6)  Level  of  water  In  Beach  Creek. 

(c)  Level  of  rail  over  the  water. 

(d)  Middle  coal  bed  at  the  Company's  mines  at  Coal  Hill. 


I  tlwIeTflBOT  Ihe B6H*lhnM  Branch  wero  cMipled  from  »  proflls  in  IJiooOIea 
orthePennijIirnnlsK,  R.Compiiny.  at  PhllndBlpUln.  uiid  hnve  the  daluoi  of 
th«P.  R.  R.  lowlilohMonddcclMvoa  feel  to  reduce  lo  mean  Allnntio  Ooeon 
Lenl,  Id  tbe  Mcond  ooluran. 

8TAT10N8. 

Above  TldB. 

Ocean  Level. 

Mlesburgta) (XV) 

698 

6oa 

73T 

JOO 
744 

BeUefoot* (XVI) 

Xrill.  BelVi  Gap  (N.  0.)  B.  R.                             ^ 

The  eteTfttlnn.  on  the  Bell'B  Onp  Nnrrow  Qaugo  H.  B.  (3  fcot)  were  furnf.hed 
liTMr.Juii.  Runuey,  Jr.,  auperlnteailent. 
Tile  datum  for  the  nrst  irulumn   Is  11  at  PennaflvaoLn   R.  R.  grade  at  Bell's 
KllUBWHiin.    To»h!eh  aro  added  1053' from  Tablp  I  for  the  ■«a>ua  eulunin. 
■Uilrtor  the  thlnl  oolumn,  to  reduce  to  menu  Atlantic  Ocean  Level. 

8TATI0N8. 

Bell's 
Mll]i.t 

Corrected 

Tide. 

Ooena  I^vel. 

Bdl'iKnii  JnDction  (I). 

0 
163 

581.8 
8n4.G 
1107.4 
1113.7 
1340.0 

1048 
9S5 

7a7 

583 

1053 
1215 
1635 

IWW 
2160 
2173 
2204 
2110 
2101 
11188 
1830 
163.5 
1067 
1727 
1405 
1475 

1060 
1222 
1643 

iiJi5 

2167 

2180 
3301 
3123 
2108 
1005 
1 8.-17 
1643 
1674 
3734 
1412 
1483 

PrinlLookoul 

JJoyd'g  Joncliun  (a)  . . . 
I.M*«Bution  

n»B  Foot  Co»!  (e) 

J*"*  I-ooiCoal 

fltt  li-oot  Conl  

JJ"  Orroer'sd!) 

2wBe  PooiCwil 

<<»-X(m«l1i>DwlihlbeBa 
(ol   Eacvailonoffifootco 

te)  X.«Kl  or  the  S  foot  Con 
W  KU«v»U(.n  ut  IhU  pol 
<0  Elniuon  of  n-orcr  <» 

dEoBle'V 

al  bed  at 

Bench  3 

bed  und 

I  of  the  S 

alley  R.R. 

Inrk.Sninm 
r  the  Bench 

vein,  1087'; 

gangway. 

Mark. 

f  the  5' vein,  172 
levatlonofthe 

3'  vein  here  Is 

XIX.  MttttdofOurf  Brmeh  P.  B.  R. 

The  laveli  on  the  Hollldayibnrs  Branch  of  tha  F«niuylVMiU  B.B.  VflreeopM 
(t'om  ftproflle  In  tbeofllce  or  the  F,  R.  R.  OompuiT;  at  flilladelphle. 
Thedatum  beliiK  msan  hlf  h  tide  at  theSeharlkXI  Bridge,  Mven  feet  areaddad 
In  the  lecond  ooiamn  to  redaoe  the  mean  Atlantic  Ooean  LeveL 


.™„=™. 

AlKtveTliIe. 

Ooean  I>¥el. 

117S 
1145 

low 
long 

0S8 
946 

lire 

1153 
1008 
lOM 
000 

ess 

?n°»irf.i ™ 

(a)  SUO'  beyond  the  Nation  marked 

Uollldarsb 

irc. 

XX.   WaiiamtlMTg  Branch  P.  B.  R. 

The  levelt  on  the  Wllllamibnrg  Branch,  the  Morrlion'i  Cove  Branch,  the 
Bloomfleld  Branch,  and  the  SprlnBBeld  Branch  of  the  PcnneylvanU  R  B, 
ware  copied  from  profllei  In  the  office  of  the  Fennaylvanla  B.  H.  Companr,  at 
Philadelphia. 

The  datum  being  mean  high  tide  at  the  Schaylktil  Bridge,  wven  ftet  arc 
added  to  reduce  to  mean  Atlantic  Ocean  Level. 

The  Wllllamaburg  Branch  R.  R  bu  been  aubatttnted  Ibr  the  old  State  Canal, 
long  since  vacated,  from  Frankatown  to  Wllllamaburg,  and  ihowa  the  liatl  of 
the  Juniata  River. 


STATIONS, 


leTlde.   Ocean  Level. 


Grayaport  («) 

HollidaVBburg <XIX) 

BruBh  Run 

Junialft  liiver  (6) 

Reese  Station 

Clapper's  Run 

Koofer'sRun 

Juniata  River  (c)  

Pike  Ponds 

Flowing  Spring 

BprinRfleld  R.R.  June.  C<0  (XXIII) 
Williamsburg 


1,  Orereport  paseenger  gtallor 


(b)  FraokBtownor  Main  Branch  or  the  Jtinluta  Itlver. 

(c)  Fraokstown  or  Main  Branch  of  the  Juniata  River, 
(ft)  eprlngBeld  Branch. 


XST.  Iforriion'i  Coca  Branth  P.  B.  B.                                  ^^^^| 

8TATI0N8. 

Above  Tide 

Oceun  Level. 

■ 

HoIIidiiyBbiirg (SIX) 

036 
985 
933 

tHIO 
801 

BIW 

iim 

1020 
1047 
1136 

line 

1347 
1337 
1359 
1884 
1405 
1425 
1885 
14U3 

043 
848 
042 

9«7 

9«e 

07S 

nioe 
insft 

1034 
1133 
1306 
13.M 
1344 
136(J 
1301 
1473 
1432 
1392 
1409 

Roaring  Spring  Jimcdon..  (XXII) 

STATIONS. 

Above  Tide. 

Oce«Q  Level. 

■ 

Bowing  Spring  (A) CXXI) 

1196 
1214 
l&ll 
1463 

1203 

1831 
1358 
14S0 

1 

BkioBifleUO-) 

XSni.  Springfiild  Braneh  P.  B.  B.                                               ^H 

HTATlONa. 

Above  TIdP. 

Ocean  Level. 

■ 

WraUTntJmrg B.  R.  Janc....(XS) 

874 
081 

1372 
1307 

881 
908 
1006 
1379 
1374 

WiiniePostO-) 

If.  ThmuBh  Dunnliig^MountnlQ. 

In  In  Lenther  Cracker  Cove,  the  Boulhernena  of  Morrlwra'H  Cove.                                              1 
l*i  Jnni^tton  of  this  brancli  wttli  MorrLaon-g  Covb  Branch  R,  R.  XXr.                                                1 
WlrenMlUMonrt  Furnaces. 

t/i  THH  It.  Et.  <t»ot,ada  from  Uio  Junlatn  River  to  the  Sprlagfleld  Ore  MlQMln 
(kam  Vall«r.  llie  oorUieaet  prolonsntlon  of  MorrKon'B  Cove. 

Lm1«7.]  oO  [JutB, 

XXJV.  ]tbtnik*rg  and  Cnt»o%  B.  B. 

nifl  flIeTatloni  OD  tha  ElMtnibars  and  CrewoD  Railroad  were  oopled  tnm* 
proQle  Id  tb<  one*  of  the  PeoDarlvknl*  R.  R.  Oompaar.  In  miwIalpM*. 

TbadatamKmaan  high  water  at  the  ScbarlklllBrldfa,  to  whleb  anadM 
aavan  fact  ti>  reduca  to  maan  Atlaotlc  Ocean  Leral. 


8TATIOMS. 

Above  Tide. 

Uceac  LeveL 

Crwuon  It.  It  Jimcllon  (o).  ...(I) 

2021 
3033 
8088 
2008 
1030 
8012 
2111 
1U58 

8098 
3089 
2080 
2015 
1B27 
3019 
81 18 
1S60 

O'iSitw 

Durbin 

Bander-B 

Dam(S) 

(a)  The  JoQaUao  vrltb  Pa,  B.  R.  li 

(b)  Thli  li  tha  lait point  on  the  proBle  wbi 


Hi  CreHon  aMVfaHT'jbi 
elevallon  l«i 


XX  r.  Blairutlle  and  Indiatm  Branch  P.  B.  B. 

Tha  etevatlona  on  the  Blalravllle  sod  Indiana  Branch  of  the  PenniylTanU 
B.  R.  were  taken  from  a  prollla  ■□  the  ofllce  at  the  F.  K.  R.  Oompanr.  at  Pbtla- 
delpbla. 

ThedBtum  !■  high  tide  BchuTlklll  River,  at  the  Philadelphia  Uarket  atrwt 
Bridge.  To  thli  Mvea  Teet  are  added  In  the  Mooiid  column  to  reduce  lomMD 
Atlaotto  Ocean  Level. 


Above  Tide.   Ocean  Level.  , 


R.  R.  Junction  (a) (I).  1104 

Pennsylvania  Canat I  058 

B.  R.  Junclion  (ft) 070 

Blaireville  (c) \  1004 

Smith's  Summit 1006 

Wler-sRun  068 

BlackLick  056       i 

Water  Station OSO        i 

Black  Lick  Bridge 1075 

Doty'B  Bridgo 1004 

Rougli-s I  1021 

Sawllin  Run 1009       i 

Bell's  Mill's  Run ;  1025 

Phillips'  Summit 1037 

KiMinper's  Summit  lOifi 

TwoLickCiwk I  1037       ] 

Reeds  i  IISS 

Indiana  Tcnntnus ■_  1304       ' 

(n)  with  the  Main  line  PeiiiiBylvnnIn  11.  It,  a 
high  above  Ibe  bod  of  the  rivf  r. 

(b)  With  the  Indiana  and  lllitlnivllle  Rmnch 

(c)  Huket  direct  SUtlon,  In  Blainvllte. 


1011 
1103 


1044 
1055 
1044 
1145 
1311 


islde  of  Cbeslnnt  Ridge, 


81  [Le»ley. 

XXYI.  Wett  Ptim  B.  R. 

bU  of  the  Weit  Fenn  B.  ILmre  oopled  from  aprofllAln  tha  offloe  «f 
■ylvuiU  R.  K.  Compaor,  at  Phllodelplilft. 

Dm  Is  mean  bigta  tide  to  tba  Soharlklll  BI*Br,  at  Pblladelphla.    In 
d  oolnmn  Beven  feet  are  added  to  rednoe  to  mean  Atlantlo  OOMD 


Above  Tld«.  Ocean  Level. 


led).. 


id's  Suixunit . . . , . . 
R.  Crossiog  (d).. 


s(j)  . 


741 


ket  Street  station,  BlnlrsivlllG. 
liet  Street,  Sal tEbarg. 

R.  R.  horeoonnecls,  eeo  nexllable  XXVII. 
islng  Allegheny  Vnlley  R.  R. 
nd  Street,  Freeport. 
a  Street,  Sbarpaburg. 
■raoro  Street,  ALlcgbcny  City. 
ilnol  Street,  Allegbcny  City. 

fjine,  Allegheny  City. 
>F)ltc  nttsburgb  nnd  ciinticctlng  vith  the  Plttsburgb,  Fori  Wayne  and 


Lesley.] 
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XXVn,  Branch  of  W.  P,  B,  B, 

The  levels  on  the  Branch  of  the  West  Penn  Railroad  fW>m  Fafrhaak^s  Station 
to  the  Coal  Mines  were  Airnished  by  Mr.  George  W.  LeolDBr,  C  E.  The  datum 
t  is  at  grade  of  W.  P.  R.  R.,  Fairbank*s  Station. 


STATIONS. 


Fairbank's  JuncUon XXYI 

Giade  near  Mines. 

Bottom  of  Coal  Bed 


Above  Tide. 


026 
1111 
1188 


Ocean  Level. 


088 
1118 
1140 


XXVin.  Butler  Branch  W.  P.  B.  B. 


Tlie  levels  on  the  Batler  Branch  Extension  of  the  West  Penn  R.  R.  were  ftir- 
nished  by  Mr.  Antes  Snyder,  Engineer,  Springdale,  Allegheny  Ooonty,  Pa. 

J%ere  it  an  unexplained  dUffertnee  of  28.5  feel  between  the  Batler  Branch  R.  B. 
grade  and  the  West  Penn  R.  R.  grade  at  Freeport,  where  they  ought  to  be  the 
same. 

Another  list  was  obtained  firom  Mr.  J.  M.  C.  Crelghton,  differing  very  slightly 
firom  Mr.  Snyder's ;  but  still  leaving  an  unexplained  difference  qf  27  fee€  at  Free- 
port. 

The  second  column  in  the  first  table  g^ves  Mr.  Snyder's  levels  let  down  9\i 
feet,  and  in  the  second  table  Mr.  Creighton's  levels  let  down  27  fleet. 

The  third  column  has  seven  feet  added  to  reduce  to  mean  Atlantic  Ocean 
Level. 

The  datum  of  both  tables  18  called  **  Mid  Tide"  at  Philadelphia,  which  would 
require  an  addition  of  only  3.319  feet  (Instead  of  7)  to  his  original  figures.  See 
foot  note  on  page  64.  But  this  '*Mld-Tlde*'  maybe  a  mistake  for  the  **Mean 
High  Tide'*  of  the  Pennsylvania  R.  R.  Company's  datum  and  is  so  taken. 


STATIONS. 


Freeport  June. . .  .XXVI 

Buffalo 

Monroe 

Sarver's 

Saxon 

Delano 

Dilke'8 

Summit  | 

Great  Belt  City 

Summit  § 

Herman 

Bunker's 

Butler A 


[Mid  Tide! 
i  Philada. 

792.5 1 
792.5 
865.5 
1056 
1254.5 
1255.5 
1335 
1344.5 
1286.5 
1328 
1323.5 
1285.5 
1031 .5 


Column. 


Ocean  Level^ 


t  Levels  furnished  by  Mr.  Antes  Snyder. 

X  Elevation  on  profile  of  West  Penn  R.  R.  at  Freeport. 

I  West  of  Dilke's. 

i  East  of  Herman. 
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STATIONS. 

Mid  Tide 
Philada. 

2d  Column. 

Ocean  Level. 

L 

rt  June...  XXVI 
)n 

790 1 

788 

824 

862 
1052 
1227 
1252 
1837 
1285 
1818.50 
1288.88 
1080 

768  t 

'      761 

797 

885 

1025 

1200 

1225 

1810 

1258 

1291 

1261 

1003 

770 

768 

804 

842 

1082 

1207 

1282 

1817 

1265 

1298 

1268 

1010 

t 

B ....,, 

erjr 

. 

^•o*" •••••••••••• 

jeit....... '.!!!!!. 

1. ,,, 

•          1 

B 

XXIX,  Ligonier  Valley  B.  B 

▼el8  on  the  Lleronier  Valley  R.  R.  were  copied  from  notes  in  poflseiBlon 
toorge  L.  Miller,  C.  E.,  Pittsburgh,  Pa.  The  datum  is  Pennsylvania  &. 
trobe.    To  which  add  1144  for  high  tide  at  Philadelphia. 


STATIONS. 


eek (Surface  of  water) 

t  Run '. 

!r*s  Run 

ke  Crossing  (a) 

Milk  Falls  (6) 

I  Saw  Mills  (c) 

lock  Hollow 

►ck  Hollow 

s  Hollow ^ 

'e(d) 

tt's  Forge 

ioad  Crossing 

I'sRun  (d) 


Above  Tide. 


1144 
1181 
1182 
1127 
1123 
1123 
1117 
1096 
1080 
1068 
1040 
1036 
1030 
1029 


XXX  S.  W.  Pennsylvania  R,  R. 

tvels  of  the  South  West  Pennsylvania  R.  R.  were  fUmished  by  Mr, 

suffer,  Engineer. 

atum  or  base  of  levels  is  ordinary  High  Tide  at  Philadelphia, 


ations  furnished  by  Mr.  J.  M.  C.  Creighton,  Superintendent, West  Penn. 

1,  Pennsylvania  R.  R. 

ation  on  profile  of  West  Penn  R.  R.  at  Freeport. 

eensburg  and  Stoystown. 

iralhanna  Creek. 

a  point  opposite  Baker's  Saw  Mills. 

t-crop  of  iron  ore  on  line  of  R.  R.  7  miles  from  Ligonier  and  9  miles 

ktrobe. 

ar  Latrobe  on  the  Pennsylvania  R.  R.    Table  I. 
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WATJOWH. 

Aho-reTld*. 

Oewm  LeveL 

OrH'nilmrit  Junction  (u) I 

1098 
1055 
0Q4 
078 
900 
BM 
U47 
IMS 

oao 

938 

1044 
10ft) 
1188 
1060 
lOlU 
1087 
1037 
1068 
1080 
10*7 
SOI 
909 

1100 
1003 
1001 
979 
907 
857 
D54 
903 
943 
945 
lOSl 
1099 
1145 
1007 
1043 
I0S4 
1084 
1075 
lOlW 
1054 
898 
91S 

(;<>i>tilv  Home 

t-.-l.'rvilk. 

j,i;v"»m,  :;■.::::::::::::::::: 

Ilui.k.'r-. 

Il-U y  

Hduin'-  Summit.™ 

Hinvk   Kyr , 

f*.oll.lnl.. 

Jac.l.-.  rn'ok 

(MlJunvlluu  wtiU  l^nnij-lvMilk  R.  H.  n 


XXXI.  r#Aio7A«>r  A.  Ji. 


Il.>n>  «n   lUv  Yoliluahrny  R.  R.  wore 

vlioon'lMiul  IVuiily.  lit. 
..  U  lVi.»..vlv«uli.  H.  R.al: 

coptM  from  iiot««  Id  the 
vmols  Qu  OmI  Co..  Irwln'i 

i*T.\TH>N».                         AhovfTW*.    0 

«w>  L«»«L 

1.  r  K.  ».  M» 1      srr 

* *» 

983 

MH>Ktv«>v W«  SM 

ijtik  s-Ak-iirv  ^>^ ■»:  s«.H 

SiwvWittt'' y.'^ IW  7» 

\\*^«w«>  \J\ r»  :« 

jv*fc*W\  SfcHtv-tinfX rrt  T» 

K,  H.  J»>*v»R>»  i,/"^ T»I  ^g 

).>  yi>.-  \>,\  V  *N\>ut<.M>  M  v\s*;  iifrvnL'.j^  t:  -JiM  9<tt:xi  Mr.t  aJMr*  TUr. 


II.  READING  SERIES. 
L.    Phiiiidelphia  and  Jtcading  B.  R. 

ileTatloni  at  tbe  following  pnlnla  on  tbePlilliidelphlnnnd  RaiujlnglUII- 
id  Bnuicbea.  wera  (urDlshitd  by  Mr.  Wm.  I^rEiiz,  Chief  Enslueer. 
lumber  of  stBitlonB  glvsn  In  the  tables,  are  lev.  but  no  others  could  be 


o  raUuoe  to  Atluatle  Ooeon  Level. 


STATIONS. 

Mean  Tide 

Ooe>n  Lerel. 

111 

100 

146 

170 

264 

293 

3S1 
397 

457 

neo 

5B1 
603 

114 

108 

149 
173 

207 
207 

364 
400 
460 

594 

600 

cd 

:??">«iyw 

...HI 

men  JnDctioii((I}.. 
Jtville  (,t) 

...LIV 
...LIII 

'"•>.<;/) 

....LV 

,g(ft)...LVI.LVII 

Lvni, 

rille 

linton  (0 

ia,.;:::::::::::: 

..LXII 

.Lxm 

killHBTen  (A) {         ) 

iltad) 

LXVI 

LMl«3r.] 
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LL  O&rmantown  and  NorrUtown  Branch  P,  le  B.  S.  K 


STATIONS. 


Philadelphia  (a) 

Nicetown  (b) 

Columbia  Avenue Bee  below 

New  York  Junction 

Tioga 

Wayne 

Piflher'8 

Duey '8  (or  Wistar  Street) 

Shoemaker's 

Church  Lane 

Germantown  Depot  (m) 

Chestnut  Hill 

Philadelphia 

Columbia  Avenue See  above 

New  York  Junction 

East  Falls 

School  Lane 

Wissahickon 

Schur's 

Manayunk 

Springfield 

Shawmont 

Princeton 

Lafayette 

Spring  Mill 

Conshohocken 

Potts  Landing 

Magee's 

Norristown  (n) GUI 


Mean  Tide. 


89 
182 


212 
404 

89 


62 


Ocean  Level. 


42 
1«{ 


215 
407 

42 


65 


crosses  the  P.  A  R.  R.  R.  in  Nicetown  on  a  bridge  at  an  elevation  of  132  (135). 
feet;  but  not  at  this  summit.    Table  LI. 

c  Norristown  opposite  Bridgeport  Is  given  In  this  list  as  82  (65.)  See  Table 
LI.  Bridgeport  Is  at  the  Junction  of  the  Chester  Valley  R.  R.  See  Table  LIL 
R.  R.  to  King  of  Prussia ;  no  levels  furnished. 

d  Perklomen  R.  R. 

e  Pickering  Valley  R  R. 

/  Colebrookdale  R.  R. 

ff  Wilmingtcm  and  Reading  R.  R. 

h  Lebanon  Valley  R.  R.    Reading  and  Ck>Iumbla  R.  R.    East  Penn  R.  R. 

i  Little  Schuylkill  R.  R. 

J  Schuylkill  and  Susquehanna  R.  R. 

k  West  Branch  R.  R. 

I  Mill  Creek  R.  R.    Schuylkill  Valley  R.  R. 


a  Depot  at  the  corner  of  9th  and  Green  Streets. 

6  Crosses  the  P.  &  R.  R.  R.  on  a  bridge,  but  not  at  the  Nicetown  Summit 
mentioned  in  Table  L. 
m  Probably  the  old  Depot, 
n  The  N.  Penn.  R.  R.  level,  Stony  Creek  branch,  is  50  (62  Ocean  lerel). 


Ln.  Cht$l»r  VaUtg  Baitroad 

veil  on  the  Ctiesler  Valley  Rallroaa.  wore  ruTulshed  by  Mt.  W.  H.  HoI- 

lerBioryDtihuOliealer  Valley  Itallrood  Company. 

ml  connecu  vUb  ttie  Plillodelphla  and  BouJlng  Hallnwd  M  Bridge' 

J  wlUi  the  FennsylvaDiH  R.  H.  At  DnwoInKtown. 

use  or  lbs  levels  U  mid  tide  at.  phllndalpbla.    Add  S.»1U  to  reduce  t« 

iwl. 


BTATI0N8. 

Mean  Tide. 

OoMtn  I^vel. 

KJrt(a) L 

73 
138 

tea 

187 
199 

218 
335 
343 
276 
393 
813 
336 
831 
398 
396 
3fl4 

1S« 
165 
190 
303 
835 
321 
338 
S4« 
279 
395 
815 
889 
824 
801 
399 
267 

loUow _ 

r,' 

LIII.  Pickering  VaiUy  R.  B. 


STATIONS. 

[ville I 

Cre.k 

id  ..'.'.'.'.".'.'.'.'.'.'.'.'.'.'.'.'.'.!! 
■Springs 

E^j;le  Summit 

■oslte  Xorrlslown,  Tnble  L. 
:be  PenDsylvuntn  11.  It. 


Mean  Tide.    Ocean  Level. 


Lesley.] 
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[JEMS, 


LIV.  Perkiamen  B.  R. 


STATIONS. 

Mean  Tide. 

Perkiomen  Junction  (a).... 
Oaks 

•  . .  .L 

151 

149 
245 

154 

152 
248 

Doe  Run 

Terke's 

Colleeeville 

Rahn  8 

Grater's  Pord 

SkiDDack   

Schweoksville • 

Green  TjAnd  ......r..T..Tr. 

Emaus  Junction  (b) 

.LXI 

a  Reading  R.  R. 
5  East  Penn  R.  R. 

Colebrookdale  B,  B, 

STATIONS. 

Mean  Tide. 

OcQfin  Level. 

Pottstown  (a). . . .  * 

Glascow 

>  •  •  .L 

(146) 

388 

466 
(427) 

(149) 

391 

469 
(430) 

Manatawny 

Iron  Stone 

Colebrookdale 

Bovertown 

New  Berlin , 

Mt.  Pleasant 

Hittenhouse  GaD • 

Alburti8(6) 

.LXI 

a  Reading  R.  R. 

STATIONS. 

Mean  Tide. 

Ocean  Level. 

Reading 

Birdsboro  (a) 

SDrincrficld 

. . .  .L 
.  ■ . .L 

(264) 
(170) 

(267) 
(173) 

Coatesville  (b) 

Chadd's  Ford  (c) 

•  •  •  •  X 

Wilmington  (d) 

a  Junction  with  PhiliulQlphla  and  Reading  R.  R. 

b  Crosses  Pennsylvania  II.  R. 

c  Crosses  Philadelphia  and  Baltimore  R.  R. 

(i  Connects  with  Philadelphia,  Wilmington  and  Baltimore  R.  R. 


so 


t  VI.  Wilminglon  and  Reading  R.  R. 

the  WILmlDgton  und  KcnUliig  R.  R.  vivrsi  niriilKhoil  by  Mr.  B. 
base  of  loveta,  Ib  low  tide  at  WllmlnEMn,  Del.   Relation  Of 


STATIONS. 

LowT,... 

Ombd  Level. 

TO  Junction  (n) L 

178 
328 
349 
438 
B25 
827 
64S 
847 
689 
647 
608 
5B0 
573 
530 
5S6 

3ia 

3T8 

%m 

241 
231 

318 
209 
195 

193 
180 
175 
309 
388 
283 
12 

(178) 

^W.  R.B.Cro8aing(6)..n 

wine 

ttuu 

(12) 

cllon  Kith  Philadelphia  and  Reading  R.R. at  Blrdsboro,  B«rk8  Connty, 

ttloQ  with  E.  Brandy  wine  ftiit!  Wuynesburg  R.R.,  Cheater  County,  Pn. 
PenniylvanlB  H,  R.  track  on  brUlge  Just  west  of  Coftlesville  Station  1* 
ettfaan  trnckon  W.  AR.  R.  R.  The  elevation  on  Pennsylvaula  R.R.  at 
nt  where  It  croMes  ihc  W.&  R.  R.  R.  la  371' above  tide.  By  deduetinK62' 
Ing  to  Pennsylvania  K.  R.  datum  the  elevation  would  be  SI?.  The  datum 
Pennsylvania  R.  R.  In  high  tide  In  Schuylkill  River.  Tbe  datum  of  W. 
.  R.le  Ion  tide  at  Wilmington. 


i.  aoc.  XVI,  97.  L 


f 

LMtojr.] 
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L  Vn,  Lebanon  VdUey  B.  B. 


[JmuU 


STATIONS, 


Reading  (a) L 

SchuylBn  Bridge 

Sinking  Springs  {b) LYIII 

WememvUle 

Heidelburg 

Robeeonia 

Sand  Holee  Sununit 

Womeladorf 

Smiths* 

MIeelmer*! 

Richhuid 

Mxentown 

PreecQU 

Aran 

Lebanon.  •«••••.«  .•.,.. 

C.  R  R  JuncUon(e) LX 

L.  iSb  T.  R  R  JuncUon  (d). ..LIX 

AnnriUe 

Palmyra 

^fMring  Cfvek 

Ilumm<^l»lown 

Swatara  Crwk 

Swalaia  HUk  Summit 

RutkeHUd's 

Paxioa 

IIanri»)H)n;  {f) I 


Mean  Tide. 

Ocean  Level. 

(264) 
262 

(267) 
265 

(341) 
876 

(844) 
879 

876 

879 

428 

481 

450 

458 

488 

486 

425 

428 

425 

428 

420 

428 

460 

468 

508 

506 

467 

470 

456 

459 

444 

447 

489 

442 

486 

489 

448 

446 

884 

887 

860 

863 

855 

358 

428 

431 

425 

428 

868 

886 

808 

811 

It  Ky>4KUiMt  Ami  i\4uimMa  R.  K.  , 

v>>r\fttiiSF  U^  IV«i««»5lv;Mfcl*  K.  R.  T^bli^  l«  U  :ax^^;  p<\>b«blT  more  corrvct  Uiab 


L  Viri  Rt^jnii^  ^U  C^mmHM  R.  IL 


StATlvXXS. 


AV>T*TVi*.   V] 


LtfTYL  I 


5^^«^^^>ri^^  V^> tVU         »4l 

^ V^  OM  v> ' >^ 

F^Uiv^>fc*vKX  ^.S 


;i44 


38: 


91 


{JjttAej, 


L  Vm,  Reading  and  Columbia  B,  R. — CoKTnojBD. 


STATIONS. 


ille  Summit  («)< 


im 


Iter  Junction. 

ivaie((f) 

hart's 

lie 


Above  Tide. 


401 


oan  8 

lut  Hill  Summit 

bia(<j) I 


897 


682 
257 


Ocean  Level. 


404 


400 


585 
260 


8  summit  comes  in  Bomiewhere  between  Ephrata  and  Landisvllle. 
isses  Pennsylvania  R.  R.  -on  ffrade.     It  is  eriven  as  886  (406)  In  Table  I, 
Terence  in  the  Ocean  Level  column  of  (5)  feet. 

»  Pennsylvania  Ocean  Level  grade  here  is  (251)  at  the  depot  on  the  street, 
town  on  the  hill  slope. 

LIX.  Lebanon  and  Tremont  R  R. 


STATIONS. 


3n  Junction  (a). 

ansdale 

tHIII 

own 

Forge 

"a  Gap 

y 


LVII 


..  R.  R.  June.  (6)....LXIII 

*ove 

Ex.  R  R.  June,  (c) ( . . ) 

•nt  (R  R  June.)  (d).. .(. .) 

dson 

a  Colliery 


Mean  Tide. 


(489) 
505 


491 


901 
1138 


Ocean  Level. 


(442) 

508 


494 


904 
1131 


XX.  Cornwall  R.  R. 

;.— The  levels  on  the  Cornwall  Railroad  were  copied  firom  a  profile  fUr- 
by  Mr.  A.  Wllhelm,  President  of  the  Company, 
log  R.  R.  datum.  Mean  Tide  at  Philadelphia.    Add  3.S19  feet  for  ocean 

*  have  been  surveyed  south  to  Mount  Hope,  and  to  Manheim. 

>anon  Valley  R.  R. 

uylkill  and  Susquehanna  R.  R. 

berry  Gap  Extension  R.  R. 

ae  Hill  R.  R.;  Lyken's  Valley  R.  R. 


STATIONS. 

MeuTlde. 

Oowu  Level. 

LebtkDon  Junction  (a) LVII 

444 

438 
5iM 

576 

447 
438 
441 
687 
S8T 
549 
679 

KiHian'R  Rwd 

Cornwall  (6) 

LXl  Eatt  Ptnn  S.  R 

STATIONS. 

HMUi  Tide. 

Oeean   LoveL 

(2M) 
406 
4W 
471 

m 

417 

{M7) 
408 
463 
474 

430 
420 

BbweV;:::."::::."".":.".!!!;:;: 

Album*  InWnecUon  («) LV 

Emails  Station  (.1) LIV 

Allouiown 

n  Itnutlof  H.  K. 
'  6  llniiiph  K,  K.  it>  Ktililowi). 
r  l->i««livlllv  It.  R.— Oolvbmukilalfl  R.  R. 
il  IVrk1<>iU«li  H.  H. 
f  I^'hlNh  \'Hll«y  K.  R.,  Ju»t  beluw  .^llenlowD,  where  the  am  (aS3|  elevdlon 


LXIl  LiUU  ScXitiWa  A.  R. 


IVmriinlitn  (<i) 
PrvhtT* villi', .  , , 

«iwK.'Ul 

HwK. 

KuvmiKl* 

Thuuuiim  I*' — 
<t  tiM-tlnc  K.  K. 


OSS.                           M«nTia*. 

Oceu   Lerel. 

(400) 
U4 

k  uiJ  Schoylklll  VftUej  R.  B^ 
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LXm.  BehvyOeia  and  Sutquehaima  B.  R. 


OTATIOira. 

Maiui  Tide. 

Ocean   Level. 

(457) 

Sll 
(491) 

(848) 

(4M> 

B14 
(494) 

(850) 

.R.R.  Junction  (d>..LIX 

>ring::""::":::::::::: 

gSu"*:;:::::;:::::::::: 

lle(d) I 

llDg  R.  R. 

KOon  and  PlneETove  R.  R.,  or  Lebanon  and  Tremont. 

.  side  ot  the  BUBquehanna  RlTer. 

t  itde  of  Suiqaehanna  River,  croostng  PennRytvonla  R.  B.  a 

:  end  of  the  long  bridge,  6  miles  above  Harrlsbars. 


LSir.  Mint  Hill  and  SchvylkiU  Hawn  B.  S. 


STATIONS. 

Mean  Tide. 

' 

kill  Haven  («) ...L 

(520) 
654 
860 

758 

(654) 
684 
819 
1138 
1518 
778 
1465 
1095 

<523) 

657 
863 
761 

(657) 
687 
819 
1139 
1323 
776 
1468 
1098 

owl  Junction,  as  above... 

f  Mine  Hill  Plane,  No.  1 . . 

■olliery,  Locust  Dale 

xllh  Pblladclphin  and  Reading  R.  t 


Lesley.] 


u 


rJan-U, 


ZXF.  CaiawUM  and  WilliarMport  B.  B, 


STATIONS. 


Tainaqua(a) LXVIU 

East  Mahanoy  Junction  (6) 

Tamenend  {c) ■• 

Quakeake  Junction  (S) CXY 

Summit 

Qirard 

Qirard  Passing 

Brandonville 

Ringtown 

Beaver 

HcAule  V 

Mainville 

D.  W.  &  H.  R.  R.  («) CXVI 

Catawiasa 

North  Branch  (/) 

Rupert  ig) 

Danville 

Mooresburg 

Pottsgrove ,. 

Dougal 

Milton 

P.  &  E.  R.  R.  Crossing  (A)  CCXIII 

Datesman's 

West  Branch  (•) 

New  Columbia 

White  Deer 

Allen  wood 

Fritz 

Montgomery 

P.  &  E.  R.  li.  Crossing  0*)  CCXIII 

Susquehanna  River  (Jc) 

Muncy 

Hall's 

Montoursville 

Loyalsock  Creek  (l) 

P.  &E.R.R.  Crossing  (m)  CCXIII 
Williamsport  Depot  (n) 


Mean  Tide. 


(787) 
(1098) 
1291 
1850 
1542 


1882 

759 
674 
476 
474 

481 

498 

494 
501 

480 

475 

486 


500 
505 
504 
521 
534 
535 
542 
530 


Ck^an  Lfcvel. 


(790) 
(1096) 
1294 
1858 
1545 


1885 

762 
677 
479 
477 
484 

496 

497 
504 

483 

478 
489 


503 
508 
507 
524 
537 
538 
545 
533 


a  h  East  Mahanoy  R.  R. 

c  Junction  with  Lehigh  and  Susquehanna  Division  of  Central  R.  R.  of  N.  J. 
d  With  Lehigh  Valley  R.  R. 

e  Crossing  Danville,  Hazelton  and  Wilkesbarre  R.  R.  below  Catawlssa. 
/  Susquehanna  River,  water  29^  below  rail, 
g  Junction  with  Lackawanna  and  Bloomsburg  R.  R. 
h  Crossing  P.  &  E.  R.  R,  (Milton). 

i  Susquehanna  River,  West  Branch,  water  28'  below  rail. 
j  Crossing  P.  A  E.  R.  R.  (Montgomery). 
*  Water  30' below  rail. 
I  Water  13'  below  rail. 
m  Crossing  P.&E.  R.  R.  (Williamsport). 

n  The  level  of  the  Philadelphia  and  Erie  R.  R.  at  this  point  is  given  in 
Table  CCXIII,  as  510.43  feet  above  Ocean  Level. 


wra.1 
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[LMOqN 

LXri.  JftK  OrMk  A  B. 

- 

STATIONS. 

Heui  Tide. 

Oceao  LflTel. 

P, 

633 

ear 

706 
837 
875 

E' 

680 

•m 

880 

878 

Port  Cwbon  <6) LXVIl 

Fi»ckTillo 

Lxrn.  sehunocof  ruiitg  b.  s. 


Uttua  Tide.  OoeMi  Lavel. 


Pottaville  (a) L 

Mt.  Carbon  (a) > L 

Port  Carbon  (ft).. LXVI 

Eagle  Hill 

Cunihnla 

New  PliiladclphU 

Middleport 

Brockvillc 

Tuscarora 

Newkirk 

Tamaqua  (e) LXII 


a  a  Flillndelplilii  and  Reading  It.  R. 

b  Junction  vllh  Mill  Creek  R.  R. 

c  Junction  wltb  Little  Schnylklll  R.  R. 


LXVIII.  Eatt  Mahanoy  B.  B. 


STATIONS. 


Tamaqua  (a) LXII,  LXVi 

East  MaLanoj  Junction ....  LXV! 

"  "      Tunnel,  south  eadl 

"  "  "  north  end 
Mahanoy  City  Depot OXVl 

a  End  of  Little  Bchaylklll  R.  R.   CatawUsa  and  WllllamHport  R.  R. 
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LXIX.  ifaAaney  and  SAomoMn  R.  R 


Hc*it.>f  Grade  (u) 

llwiul  urMikhunuy  Plane 

Foot  of  Hnhanov  Plane  

8l  NtoholM  CnllloTT 

New  UiMtuii  Colllury 

A*blud  Depot 

Summit 

KeyUoos 

Banjunln  FruMln  CollteiT. . . 

Loc^i  Bummlt 

MoniuUen  CoUlerv 

CmI  KIdn  OolUerr,  No.  a  . . . 

Pr«aloa  Collkiy.  Na  1 

Cuvler  UalUorv,  Bftren  Run . . . 

GtmrdriUa...., 

Sbeuwdokli  City  Depot 

llewl  oT  lUg  Mine  Run  Piui«. . 

Locu«Qit]i  JuucUon 

Qrecnback  Colliery  

SlMnifAln  1>itpui 

TtwvorKui  ColUpry 

llendoD  Junction  (ft).... 


1479 
1470 
1197 
HAS 


laas 
vm 

1181 
1000 
1860 
1051 
1S44 
1876 


1180 
1158 
1533 


UTS 
1241 
1073 
11S4 
100» 
1808 
1034 
1S47 

vm 
losa 


it  Htmdon  SUtloD,  13!i  miles  tnm 


NoTK.  Thprpsr^KOFMor  Hn»ll  braiicblnE  colliery  roadi  uid  irsckstoMtl 
mliiM  i««  nifiidonovl  tn  the  ftiirpilnf  tables.  ("Ivll  uid  mining  englneiMs  I" 
Ih«  Owl  Hegl'U)  uro  eomrMly  rv-jaoMrtl  lorumlih  all  the  anthenUe  levels  •>( 
til*  Utl»Ti>n-1l»ns  <>(  tuch  mad*,  level*  of  twiirlies.  levels  of  moalbs  of  guig' 
WM]i«.iu)tt  levi>l»iir  ilrtenalitate  TV<VfrntnMe  points  on  Ihe  sartiiv.  bigh  ao^ 
low.  In  Ihi'lr  iHww-tlDii.  to  make  this  p»rtlOD  uf  the  hypsometiic^  recofd' 
u(  l>uii>;lviuilB  as  cumplelc  anil  useAil  ai  possible.   [J.  P.  l^] 


Mr.  Jai»p«  F.  SmiII 


IXX.    SeJkntltiU   Caul. 
SehuMklll  ilsnal,  wer.>  n>|>ieO  [rata  ■  list  rantlsbnl  b" 


■tum  It  mKl  tlilr.  llikUHleli^hta.    Tbe  Icvt 
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SelMftkUt  Jfangation  Ctnnpanf.    Eleoation  of  Combt  of  Damt. 


NAMES  OF  DAM. 


rftirmount. . 
'\umdi  ... 
lyinouUi  .. 

TOTTMt 


aiMkKoc^.... 

Vincent 

Uwi. 

Poplar  Neck. . . 

Kiii^gen 

Uieppi 

IiBi»« 

gellx'8 

Scrbine's  .  - . . . 

EenuvUle 

EQneH'tn 

Btunmds 

f;ro«Cut.....'. 
D«m  Na 


63.19 
66.40 

84.01 
102.07 


Naino  of  Town. 


Schuylkill  Huven. 


TImat  Cuboii 

£cliDvlkilI  HBTea.. 
fnn'OliDtOD 


P«1 


LSSt.    Vaion  Canal. 
Tticeleiratloai  on  the  Union  C^nnnl,  were  copied  rrom  b  statemeni 
mDbnKni]  IICU  of  lockn,  rarnlshecl  through  tha  ktudoeiB  of  Mr.  B. 
jui.ot  LebaROD,  Pa..  (brmeily^Chler  Engineer  and  ncnral  Superinlc 


EltKUitM  of  Loeki  on  Union  CantU  front  Ltbanon,  i&wfteaf* 


KO.  OP  LOCK. 

Above  Tldtbj  OcMll  havti. 

47S.S0 

471 

4M.S0 

403 

4B7.S0 

4n 

447.50 
44a.M 
488.50 
4».«0 
4SLn 
414.W 

£Si 

MB-SO 

nam 

ss 

in.M 

•MLM 

MM* 

SS 

MLSft 

t'^'^v^'.'".'^'.'^"'. 

-    •;;!";;!"":::;;;:; 

"    ^^v^v^'.'.'^'.'.'.'.'".'. 

■■   u!::!;'.;;:;;:::;i;»; 

-   »\v^lv^"'."'."'.'.'.'. 

«   5:::;;;::":;r.".:.";; 

"     ui""V^V".l""". 

w 

nsM 

3» 

3i«<lW 

»4 

3Sa» 

» 

dAVW 

3S 

S**» 

3»     

»»» 

*» 

sas* 

S4: » 

« 

**!» 

*t         

3S&M> 

44 

3S,\» 

4y 

*»» 

•*                

»\W 

*j  .    ,           

f.\» 

«s         ,  , 

tJAW 

»     -  .  . 

*»» 

)A, ,, 

iw.w 

M.. 

:kk> 

»        ^ 

ISXW 

ebftDon  (or  Bnmmtt  Level  UnloD  Caoal) ISO 

iddletowD  (Month  of  SwataraCreek) aM 

eadlng  <Scbuylklll  River) Ifle 

inegrove  (BaalD  Bit  former  bead  of  NavlEatlon) I^t 


Xlnation  of  Lock*  on  Union  Canal  fTtm  Ltbanon,  Wutitard. 


NO,  OF-  LOCK. 


Above  Tide.    Ocean 


34  (At  Middletown).. 

iisquehnnna  Kivcr  1 

(outh  of  Swatara  Creek  J 


378.80 
368.  GO 
363.  SO 
356.  SO 
351.10 
34S.e0 
840.10 
331  BO 
329.60 
334.00 
319,80 

8i4.ao 

809.80 
30S.80 
297.60 

aoi.so 

285.00 


LXXII.   Lebanon   Valkg  B.  B.     (StteU.) 

Note.— ThlBllst  was  copied  from  a  profile  Id  the  offlce  of  the  PeuDBflnuifai 
tempan)',  at  Harrlaburg.  made  under  the  direction  of  J.  Dutton  Steele,  Civil 
i^dneer,  In  ISST. 
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STATIONS. 


Harrisburg I 

Hummelstown 

Palmyra 

Ann^Ue 

Lebanon  

IJhrerstown 

Womelsdorf 

Reading 

Birdsboro 

Pottstown 

Phoenixville 

Norristown 

Manayunk  Falls 


Above  Tide. 

Ocean  Leyel. 

814 

862 

442 

895 

460 

468 

440 

258 

165 

187 

97 

58 

51 

III.  LEHIGH  SERIES. 


C.  North  Penmylvania  B  B 

The  levels  on  the  North  Pennsylvania  R.  R.  were  copied  firom  the  profile  In 
the  ofllce  of  the  (Company,  by  permission  of  Mr.  S.  W.  Roberts,  Chief  Engineer 
and  Oeneral  Superintendent. 

The  datum,  or  base  of  levels,  Is  Philadelphia  City  datum,  S.TSS'  above  mean 
surfoce  of  Atlantic  Ocean.    Ther^ore  9  feet  it  added  to  make  the  second  column. 


STATIONS. 


Philadelphia  Depot  (a) 

Cohocksink 

Diamond  Street 

Somerset  Street 

P.  & R.  Coal  R  R.  Crossing  (6).  .L 

Tioga  Street 

Frankford  Lane 

Fisher's  Lane 

Ghreen  Lane 

Oak  Lane 

City  Line 

York  Road 

Cnelton  Hills 

Paxon's  Road 

Abingdon  Junction  (c) CXI 

Edge  Hill 

CampHiU 

Edgehillville  Road 

Fort  Washington 

Ambler 

Pennllyn 

Gwjrnedd 


City  Datum. 


19 
25 

30 

69 

70 

94 

92 

110 

156 

192 

184 

176 

181 

225 

245 

284 

169 

167 

161 

190 

230 

262 


Ocean  Level. 


28 
34 
39 
78 
79 
103 
101 
119 
165 
201 
193 
185 
190 
234 
254 
293 
178 
176 
170 
199 
239 
271 


a  At  Willow  Street. 

6  Crossing  Philadelphia  <&  Reading  R.  R. 

c  Intersection  of  Northeast  Pennsylvania  R.  R.  at  Ablngton. 
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STATIONS. 

CltyDatum. 

Ocean  L«v«1«* 

• 
• 

lickon  Creek 

842 
359 
802 
889 
448 
822 
444 
521 
519 
487 
546 
540 
591 
864 
889 
279 
267 
267 
255 
259 
238 
228 

• 

851      *• 

868 

811 

848 

452 

881 

458 

530 

528 

496 

555 

549 

600 

878 

848 

288 

276 

276 

264 

268 

247 

287 

* 

• 
•  • 

lie  June,  (d) CIII,  CIV 

d 

• 

• 
• 

1  Road 

•    •  • 

•  HiU 

•    ••  ^ 

ville 

V    —       m 

1 

's  Gkip 

•  • 

r  Hill 

i 

rtown 

) , ,,.,., 

rsburff 

it  (e) 

I  Mill 

r'sMill 

jr's  Mill 

town 

;on 

rsvilleR.R.  (/) CV 

Mill 

\ 

hem  {g) 

• 

-• 


•file  in  the  office  of  the  Pennsylvania  Canal  Company,  at  Harrisburgt 
inder  the  direction  of  J.  Button  Steele,  Civil  Engineer,  In  I8S7,  gives  the 
ng  very  different  levels  of  some  of  the  points  mentioned  in  the  above 
id  of  others  not  mentioned  in  it.  Some  of  the  names  seem  to  have 
tered  or  reversed : 

ohocking  (Frankford  Lane?)  92;  FMsher's  Lane,  110;  City  Lane  (Oak 
192;  EdgehlU  (York  Road?)  175;  Edgehlll,  2S4 ;  Fort  Washington,  158; 
lickon  (Ambler?)  190;  Gwynedd,  220!  North  Wales,  377;  Lansdale,  371; 
-Hill,  440 ;  Sellersvllle,  311 ;  Koffler's  Gap,  524 ;  Bunker  Hill,  519 ;  Quaker- 
189;  Same's  Gap,  597 ;  Hellertowu,  270;  Bethlehem,  249. 

latum  is  "Tide." 


CI.  Delaware  and  Bound  Brook  B.  B. 


.    For  this  road  which  is  virtually  a  branch  of  the  North  Pennsylvania, 

;  it  at  Jenkintown  Station.    See  Appendix. 

he  Philadelphia  and  Newtown  R.  li.,  see  under  CLIII. 


rlestown  Branch  and  Stony  Creek  R.  R.  Crosses  at  Lansdale. 

[best  Point  noted  on  profile  of  North  Pennsylvania  R.  R.  end  of  seotioQ 
rCoopersburg.  501. .^30. 

nt  of  divergence  of  Shimersvllle  Branch. 

5  North  Pennsylvania  R.  R.  intersects  the  Lehigh  Valley  R.  R.  at  this 


Unity.]  .':■.'■*  ^^  [J«n.». 

■'  '•'•(fll.  IforAtait  Ptnntf/kania  R.  R. 

'I'liB  Invula  umlif  NunhHui  PoniiiylvMiU  R.  R.  wer«  tornlabed  b; IIt.8.  W. 
Hul'vrU,  l'lil«^ltii«hi«eT  kiiiI  DenunU  8up«rlnteDdeDt,  N.  P.  R.  R. 

tbtiK  «r  llfMl*,  I'tillMitxIiililN  City  aMtuin.8.T»  above  Ocean  LaveL  Thenltn 
llllm  n>f>l  UmIiIhI  la  iiiitkii  Hoonil  coluroo. 


,.,\  -       WTATtUM. 

.■^■^— 

,    Wki*<«  Jmrtka  («). 

W^HuiuU ..,. 

«'  .,\  W«»»»tli«»<h.,.,. 

■'«'      llMhW,.......,,,,.,.^.... 

A         IVmt«<i«>-*L  V>«h. 

lli.i>t««\>*utti 

ItMO^MtV... .„....„ 


aUgOtMm.  OoflW  t«n«. 


si^fcrjwts. 


«.TR.ft 
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TATION8. 

Above 

Assumed 

Datum. 

Mean  Tide. 

Ocean  Level. 

3  June.  (a)....C 
Post 

•850 
850 
880 
850 
215 
142 
104 
50 

t859 
859 
889 
859 
224 
151 
113 
59 

862 
862 
842 
862 
227 
154 
116 
62 

Post 

(b) 

sing  of  Stony  Cr. 
ling  of  Stony  Cr. 
ling  of  Stony  Cr. 
»wn  (c) LI 

I  North  Penn  R.  R.  and  with  Doylestown  Branch  R.  R. 

Ulon  as  shown  on  profile. 

ktion  of  Railroad  Crossing  as  shown  on  profile  of  North  Penn.  R.  R. 

t  the  other  stations  of  the  table  are  made  to  correspond  with  the 

North  Penn  R.  R.,  by  adding  9  feet  to  Mr.  Roberts'  original  flgores. 

'een  Wissahickon  and  Stony  Creek. 

evel  given  In  Table  LI,  of  the  Philadelphia  and  Reading  R.  R.,  Oer- 

a  and  Norrlstown  Branch,  at  Norrlstown  is  62  (63  Ocean  Level). 

OV.  ShiTMrnilU  Branch  N.  P.  B,  B, 


STATIONS. 


1(a) C 

I  (6) CXIV 


Above  Tide. 


255 
217 


Ocean  Level. 


258 
220 


t  of  divergence  from  N.  P.  R.  R.  near  Bethlehem, 
tlon  with  Lehigh  Valley    R.  R. 

CVIT.   Lehigh  and  Susquehanna  B.  B. 

-This  road  runs  on  the  north  and  east  bank  of  the  Lehigh  River  most 
ay.  Its  levels  are  similar  to  those  of  the  Lehigh  Valley  road  on  the 
t  bank. 


STATIONS. 


(a) 

nsburg 

em  (b) CXIII 

wn  Station 

qua  (<j) 

IS 

Vs  Bridge  

3r*s 

Port 

Gap 


ctlon  with  Morris  &  Essex  R.  U. 

::tlon  with  N.  Penna.  and  with  Lehigh  and  Lackawanna  R,  R's. 

:tlon  with  Cat.  &  Fogelsville  R.  R. 


IM 


BTATIOXa. 


Tin*.  OoMBL«veL 


Ptnyrille 

WaiMnoit 

LeMraton 

Maud)  Chunk  (d) 

Paan  Havca  JuncUon  . 

Hockpon 

Whlto  dnvea  («) 

Penoli«c()t 

A«ineyC/)  

WilkMbam! 

PtttKton 

Uotwin 

Homntnn  (g) 

OfwiaRMjro  (A). .„_■■■ 


Orar.  jraveH  Cmun*  and  StetlehSaek  S.  B. 


CtX.  itMqMkimiitg  VaJOtj  B.  S. 


HUufib  Cbuak.. 
Nwquehoning. . 

Hftutu 

HODMknni 


ex.    Tamagva  Braneh  R.  R. 


iUxUo  .... 
TftinMitM  . 


CXI.   yttrop«e  Branch  B.  B. 


CXII.  SantitoiM  BnmtJi  R.  R. 


JUlitor , 

ttnpirNuicti.. 

Hmiottt 

Hudrokv.... 
W«nuul« 


.    Nrvquphfliiltit  Vultrj  Brurh;    M.C.  Sommlt    Hill  •»•> 


K  lIu.lMD  K.  K. 


CXni.  Lthigh  and  Laekateaana  It.  It. 

The  elevBllona  on  the  Lelilgh  and  LackftWnnna  R.  R.,  were  furiiliibcd 
by  Mr.  (;hiirlca  Hmdlieiul,  President  tit  the  Ckmipany,  wlio  wyit,  "  Our  qurvoyi 
carry  ai  Inlutliu  WindOap;  sod  tlie  blKbsBt  point  on  the  Turnpike,  in  Hit  (Zap, 
we  round  to  be  738  (eet  above  Bethlehem,  or  078  feet  ubove  tide."  The  road  rum 
«•  Ikr  ai  Steuben,  Umliee. 


STATIONS. 

UeanTlde. 

Ocean  Level. 

Belfalohcm  JuncCion  (a).  ...CTII 

3S5 
287 

815 
S33 

401 
070 

243 
258 
290 

818 
388 
404 
579 

Bnih 

Ch»piiuin 

CSir.  Lthigh   railty  It.  B. 


Tlio  level*  on  tlie  Lehigh  Valley  R.  H.  we: 
Mr.  Itoberl  U.  Sayre,  l.:blaf  Engineer  and  O 
ley  R.  R. 

Tbo  dntum  la  Mean  Tide.  Delairue  Blve 
Level  In  the  second  oolunin. 


Note  on  the  Lthigh  Oanat  L»mU. 

Qcorge  IludUlc,  of  MauoU 
1  tbe  Delaware 


By  a  printed  list  or  levels  Id  llio  pognceaion  u1 
Cbank,  It  appears  that  there  la  a  rise  In  the 
Lover  gt«nil  eectton  of  Slnckwater  Nnvlgutton, 

River  tu  Maueh  Cbank  (M  mllee),  of 

Upper  grand  (ectlon,  Mnuch  Chunk  to  W'rlitht'8  ( 
I^per  cnuid  section,  Wright's  Creek 


Adding  to  these  figures,  for  tbe  belght  of  Blxler's  Rift,  Delawuro 

Oaoal,  above  law  tide  In  Delaware  Klver ....  1B».M 

we  get  tlie  Ibtlowing  heights  of  the  Leblgb  Slackwater  System  : 

AtM«aoh(niank.M).97  +  lU).M  - 921.23 

AIWll«ht'sCrcek,531.Za-!-eW.S3- ,  .  1121.10 

MBtaddart'sVllle.  1121.10  +  338^ UET.IO 


STATIONa 

Mean-nde. 

O^  Level. 

PbiUpsbufB  (a) OL 

208 
(148) 

303 

219 

ail 

(151) 
205 

222 

briou ',....;:;::::::::; 

RedlBghm 

'WW.  AMBB.  ranjw.  foc,  3 


wltliCentralB.R.of  N,  J.,  Morris  i 

a  It. 

07,  N 


BTATI0N8. 


BeUilchcin 

North  Penn  It,  B.  Junction  (*)  .0 
Easl  Penn  B.  R.  Junction, ,  .LXI 

Allentown 

CHtBMUqua CXV 

Hokinitauqua CXV  bit 

WUileball 

Coplay 

Blatington 

Lehigh  Gap 

Lehigbton 

Mituclj  Chunk  <«} OVni 

Glen  Onoko 

Penn  Haven  Joaotlon CXVI 

Hiclcorv  Run 

Itockport  (rf) , 

While  I£Bven 

Summit  (O 

Fdlrview  (/) 

Newport 

Wamor  Run 

Sugar  Notch 

South  Wilke»barre 

WUkesbarre  (j ) 

Pl^UBville 

Piitaton CXVni 

litickawanna  Jtmction  (A) — CLV 

Ransom 

Falls  

McKunes' 

Lagrange 

Tunkhannocic CXIX 

Voaburg. 

Meh'x>imny  

Jlesliiippi-n  (0 

Black  Wulnul 


■ille. 


Wyalua    „ 
Frenchtown  .... 

Rumnerfield 

Standing  Stone.., 

Wywuking 

Towandft  (J) CXX 

Ulster 

Athcn'B  Bridge., 

"WaTerly  jk) CLXII 


1713 
1975 
1034 


1153 
IIM 
1679 
1087 


<D  given  byPblladelphlaf 


r^elir^thKiver. 
ek  Mountain. 

dSS-abov 
/Top  of  » 

r,  Junction  with  Delawar 

Lehigh  River. 
coming  MouD[« 

,  Lackawanna  c 

i  35'  ahovo  SiiBquchaniift  River  at  Meshoppen. 
J  SS' above  8ii»c]i>eliiiiiiiiiKlver  at  TuvanUtr 
k  35-  above  Chemung  River.   At  W«verlj  Jolni 

the  Nevr  York  and  Kris  R. 
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CXV.   CaUuauqua  and  FbgeUville  R  B. 

;ls  of  the  Catasauqua  and  Fogelsville  R.  R.  were  furnished  through 
^sy  of  Mr.  Joshua  Hunt,  President  of  the  Company, 
urn  is; Lehigh  Valley  R.  R.  at  Catasauqua;  which  is  277'  above  tide; 
fore  *28Kf  above  Ocean  Level,  as  shown  in  the  second  column. 


STATIONS. 


ua 

ridge  (a). 


•wn  (6), 

reek 

ie) 

ge 


ise  Gap. 


Above  Cata- 

Ocean Level. 

sauqua. 

•  0 

280 

183 

468 

165 

445 

209 

489 

268 

548 

259 

589 

129 

409 

101 

881 

178 

458 

158 

488 

887 

667 

511 

791 

658 

938 

■  in  creek  at  Jordan  Bridge,  81  feet  »  Catasauqua;  36F  =  Tide. 
Awn  R.  R.  Crossing  on  grade, 
ennsylvania  R.  R.  Crossing. 

CXV  bi$,  Trenton  B,  U. 
S'o  levels  of  this  road  could  be  obtained. 

CXVL  Lehigh  Valley  Goal  Branehei. 

atlons  on  the  Branch  Railroads  owned  by  the  Lehigh  Valley  R.  R. 

were  furnished  by  Mr.  Robert  H.  Sayre,  Chief  Engineer  and  General 

ndent. 

im  is  mean  Tide.  Delaware  River. 


STATIONS. 


7 en  Junction  (a). 

jek  (b) 

V 


Jek  Junction  (c) 


;ek  Junction  (c) 
eadow 


le 

1  Crossing  (d) 


Mean  Tide. 

Ocean  Level. 

705 
1015 
1090 
1325 

708 
1018 
1093 
1328 

1325 
1355 

1328 
1358 

1680 
1750 

1683 
1753 

Lehigh  Valley  R.  R, 

3  here  the  Quakeake  R.  R.  or  Mahanoy  Division. 
Beaver  Meadow  R.  R.  with  the  Hazleton  R.  R. 
i  between  the  Lehigh  and  Susquehanna  waters. 


LMi«r.] 
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STATIONS. 


Audenroid 

Hartz'i 

OuAkako  Junction  is) 

DoUno  (/) 

Malianoy  City  Junction LXY 

Mftlmnoy  City LXVIII 

Bhonanaoah 
lUvon  Hun  . 

OontralU  (g) LXIV 

Mount  Carmol... 

Loouit  Qap 

Fulton 

Bhamokln  (A).... 
SSorbo  Summit  (i*). 
tnthe  Colliery^ 


Mean  Tide. 

Ocean  lievel. 

1735 

1788 

1315 

1318 

ieo5 

1668 

1552 

1555 

1230 

1288 

1268 

1271 

1484 

1487 

1056 

1059 

1027 

1030 

960 

963 

730 

733 

1073 

1076 

905 

908    1 

•  OriMMicia  At  Yorktowu  the  Catawlssa  R.  li.    Elevation  (as  given  by  PbilBdel 
phia  and  llcMullnt  H.  H.  at  thli  point)  ISSO'  feet  above  tide  I 
/  Dolano  t«  on  the  divide  between  Sohuylkiil  and  Susquehanna  waters. 
0  i^ntmlla  la  on  the  divide  between  the  Mahanoy  and  Shamokin  waters. 
h  ahaiuokln  Htatlon  70*  above  the  town. 
i  X«rb«  Hummlt  divides  the  Shamokin  and  Little  Mahanoy  waters. 

rXI7/.  Da9mU0,  HoMUUm  and  WOkMbarTt  B.  K 

Th«  <»l«vaUimaou  the  PanviUe,  Haaleton  and  Wilkesbarre  R.R.wereAU 
nt»h««l  by  Mr.  A,  It  8tarr»  Atsislant  Rnclneer,  P.  d  E.  R.  R. 

Th^' datum  U  J^i|»*  tide  at  the  Schuylkill  River,  at  Philadelphia.  Add  sevei 
IWt  ^vr  iKhm^ii  U»v«*U 


SYATIONH. 


HMrh  Tide.     Ocean  Level. 


S^mtMirv  J  uiuhUm\  v««) -4*5 

KUwt^  5»\5rv*vv 4i^ 

NYv^vrHvxi^ 4;» 

K^H^'*  K«w 4sV5 

\VahxUW  v>^  -IMJ 

Wv>i%rtiv«  ^^>'^ -4^ 

\>At;f|  A  iv««ft        ^IM 

R   R  l>\>e<««^^<:;  v,''V 4i^ 

M*^^xO<V             .        .._  5IS5J 

MVt^>i^  \>v>B»  RvXjkV^. >IH 

5<\^>  V*^X'>   .....  X .  V 1  A>> 

5^i^i^<^                  l\X3t.* 

Kvs*^  ^^  V<;fe.                           *U 

VI  ^i^i^^iVNNSv ;>  >^  ^  ^UJIl  Nvvv^yv/.-.,   ,  v.i 


443 
445 

4«;l 
4«S 
4^9 
471 
4n> 


Sll 
IMT 
1«7 
1^» 

:>ei 


:-*-  X.  K.  -All  55iai>arT- 


p^ocat  d 


^^Hx^rnL  Penntj/hania  Coal  Company/'*  R.  R.                                        ^^| 

HRthe  PeDDtylviLal»  Coal  Company'ii  R.  R.  rrom  PltUlon  (or  Port                       ^^H 
»lum  la  0  at  fool  or  Piano  No.  t  -  SBT.'as  above  Ben  Level.                                                      ^^B 

BTATIOSS. 

P„„.. 

AboTe  Tide. 

■ 

108 
306 
240 
3B7 
496 
6S0 
6B7 
B38 
1077 
1255 
1317 
1400 
779 
B28 
830 
GU 
640 
7B3 
S30 
874 
055 
908 

ess 

1040 
346 
64 

675 
778 
818 
964 
1063 
1117 
1274 
1455 
1644 
1833 
1784 
1B67 
1346 
141)5 
800 
1078 
1307 

laoo 

1897 
1441 
1533 
1S65 
1619 
1007 
813 
631 

^H ::::::::::  ■' 

^^K  :"'■'•■■•  -  0 

fc^iii 

^H:           •• 

^^P  :;.; -u 

s ::::::::::...." 

or  Plana No.  13 

^^B !!"!":!! 

^■^ :::;::::::  "fi 

rfPbme "32 

WUon*  OD  IbeMonlrcMW  RollwAy  wore  fiirnistied  by  Hr.  Jamoa  I.  Blokilee,                          ^H 
hmlurttieCompuny.                                                                                                                              ^H 
d»tom.  or  bMe  of  levelB.  la  ihat  of  grade  on  tba  LohlBh  Valley  R.  R.  at                      ,^H 

STATIONS. 

Meon  Tide. 

Ocean   Level. 

^H 

614 

008 
1044 
B83 
086 
1035 
1200 
1403 
1510 
IMO 
1550 
1653 
1059 

617 

071 
1047 
985 
039 

1038 
1263 
1406 
1513 
1563 
1S63 
1665 
1662 

i 

KnS:::::::::::::::;:::::: 

we. ,.... 

ta_                  ^ 

Leilef.] 
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CXX,  Barclay  and  Schrader  B.  B, 

Elevations  on  the  Barclay  and  Bchrader  R.  R's  were  Airnisb 
Btedman,  Engineer  of  the  Pa.  A  N.  Y.  R.R.  A  Coal  Co.,  at  Towai 
the  Bollcltatlon  of  Mr.  James  Macfarlane. 

The  datum  is  mean  tide  at  Philadelphia. 


STATIONS. 


Towanda  (a) CXIV 

Towanda  (b). . .   

Monroeton  Junction  (c) . . . .  CXXI 

Masontown  (d) 

Qreenwood 

Lamoka 

Foot  of  Plane  («) 

Head  of  Plane  (/) 


Ocean   Leve 


735 
722 

759 

792 

820 

1089 

1268 

1753 


8ehrader*  B.  B. 


R.  R.  Switch  (a) 
R.  R.  Switch  (A). 
Carbon  Run  (i). , 
Lowest  Point  ( j) 
Summit , 


1795 
1782 
1923 
1970 
2035 


1798 
17a5 
1926 
1973 
2038 


*Thi8  Railroad,  four  miles  long,  connects  the  Barclay  R.  R.  w 
Coal  Mines. 
a  Switch  at  Upper  Depot. 
b  Barclay  Depot. 
c  With  State  Line  and  Erie  R.  R. 
d  Barclay  R.  R.  Bridge  rail. 
e  Elevation  estimated, 
/  Rail  in  Plane-house. 

g  Upper  Switch  connecting  with  Barclay  R.  R. 
h  Lower  Switch  connecting  with  Barclay  R.  R. 
i  Rail  under  Breaker  is  \9ZV. 
j  Lowest  Point  of  Coal  near  Breaker. 

CXXI.  State  Line  and  Erie  B.  B. 

Levels  on  the  State  Line  and  Erie  R.  R.  were  copied  from  a  pn 
of  the  Company  at  Towanda,  Bradford  County,  Pa.  Tliere  were 
namesof  towns,  noted  on  the  profile,  the  elevations  being  mark 
and  therefore,  the  stations  have  been  located  from  J.  A.  Ander 
The  levels  as  shown  in  this  list  may  not  be  entirely  correct ;  bi 
record  whicli  could  be  found. 

The  datum  is  Mean  Tide  at  Philadelphia. 


STATIONS. 

Mean  Tide. 

Ocean    Level 

Monroeton  Junction  (a). . . 
Wilcox 

«  .  v/ AJi. 

756 
1117 
1191 
1324 

1587 
1852 

759 
1120 

New  Albany 

1194 

Miller's 

Bushore 

Bernice 

:  ::.■.■(?) 

i:327 

1590 
1855 

a  With  Barclay  R.  R. 

i 


Ill  Il09i9p, 

IV.  DELAWAliK  HmiUM, 
CL.  PkOadelphUA  wnA  Tf0nU/n  tt,  H, 


2!nBS.  Xi«a»  TMkfr^   <<l!i!HM    |U|iMf. 


.  isk  n 

-  ^ rk  m 

...  n  M 

m  w 

.  ^  ^ 

r :»  n 

:r  j» 

fi^  i^ 

^  a- 

ij ♦  « 


A  r 


^  xm 


■  ^ 


'-pi. 


Lesley.] 
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[JaiuU, 


OLL  Delaware  Bioer  LeieeU, 

NoTS.— The  following  levels  of  ordinary  low  water  in  Delaware  River  above 
mean  tide  cU  PfUlttdelphia  (^  S.849  above  mean  ocean  level)  were  obtained  In  the 
office  of  the  Philadelphia  and  Trenton  R.  R.  at  Trenton,  from  Mr.  F.  B.  Fid- 
dler, 0.  E.,  deduced  from  the  original  grade  tables  by  Mr.  8.  H.  Kneaas. 


PLACES. 


Trenton 

Washington's  Crossing 

Prime  Hope  Saw  Mills 

LambertviUe 

Bull's  Island 

Head  of  Bull's  Island 

Warford's  Rock 

Frenchtown ....  t 

1.7  miles  above    "    (a) 

MUford 

4  miles  above    "    {b) 

Holland 

1^  miles  below  Reigelsville 

Keigelsville. , 

I  mile  above    " 

1.6  mile  above  "    

Carpenterville 

2 J  miles  below  Phillipsburg  (c) 

Phillipsburg 

1}  mile  above     "    

2.7  miles  above  **     

7.6  miles  above  ** 

2.84  mtles  above  Martin's  Cr.  (d) , , 

4. 14  miles  above  '*        

Belvidere , 

Manunka  Clmnk , 

Walker's  Ferry  at  Delaware  Water  Gap 


Mean  Tide. 

Ocean  Level 

20 

28 

85 

88 

49 

62 

71 

74 

74 

77 

91 

94 

104 

107 

107.7 

111 

111 

114 

121.8 

125 

116 

119 

124.2 

127 

127 

180 

180 

188 

188.8 

187 

137 

140 

148.6 

151 

157 

160 

165.2 

168 

170.4 

173 

192.8 

196 

200.4 

204 

210.9 

214 

232 

235 

262 

265 

298 

801 

CLIL  Delatoare  Canal. 

Elevations  on  the  Delaware  Canal  were  copied  from  a  map  made  under  tr**-^ 
direction  of  the  Lehigh  Coal  and  Navigation  Company,  In  1826,  by  IsaaG  -^ 
Chapman.    The  map  is  in  possession  of  Mr.  George  Ruddle,  Mauch  Chun^- 

The  datum  is  low  tide  Delaware  River,  3.349  above  Ck^ean  Level. 


a  Huntingdon  County,  N.  J.,  81.7  miles  above  Trenton, 

b         ••  ••  "       not  the  Milford  of  Pike  County.  Pa, 

c  Opposite  Easton,  in  New  Jersey. 

d  Above  Easton,  in  Pennsylvania. 


1  Falls;  head;  49  mill's  lielow  the  mouth  of  Lo- 


i^r'sRift;  head 

-'BRiftihead 

r»i!ma;  head 

PallftihGad 

js  below  Lehigh  River. . . . 
Banks  Rift;  head 

Full's:  head 

ss  below  Lehigh  River. , . , 

leRiri;  head 

ling  Dam  FalU  ;  head 

»l'a  Island  Rapida  ;  head. . 

f  War  Rift;  head 

I  Falls;  head 

n'sFalb;  head 

mlxon  Falls ;  head 

Falls;  head 

!H  below  Lehigh  lUver. . . . 

»  below  Lehigh  River 

m  Falls;  head 

1  below  Lehigh  Rivor 

illv  Falls;  ht^ 

Falls;  bead 

ilHogRilt;  hand 

wRm>  head 

I'sRitt;  head 

sRiil;  head  (a) 


)utb  <) 


ISO 


^^B     OLnt  Philadelphia  and  X'tieloan  B.  R. 
^^r  CLIV.  Ftemington,  R.   B. 

t<  on  Ilia  Flemliigton  &.  R.  w<^re  copluil  trosa   a  lint  prepatfld   by  Ur. 

Iddlcr,  Id  tbc  R.  R.  utDue.  iit  Treiitun.  N.  J. 

iDlum  I>  luena  llile  rteliin-nre  Itlver.  ^  3.Utt  abovr  Orvan  l^vtX. 


OTATIONS. 


MesD  Tide.    Ocenn  Le' 


[  mil. 


b,AiaiB.  FBII.OS.  soc,  K-n.  9T,  i 


^^^^1           Note.— TwnoiherahortlmulnNew  Jencrarahen  sppend«il.oi)ac«nmt9r    , 
^^^H        their  coDneotloiio  with  tbo  DolHwitre  River  Ilnex.   Other  New  Jener  MMrl 
^^^^H        levela  urc  pnlillsbea  by  Pror.  Cuok  la  b)B  AjidobI  RcporU  uf  tbt  (M^^^H 
^^^^K        Snnrer  of  that  State.                                                                                    ^^^H 

^^^H                                              Morrii  and  Sn»x  R.                                 ^^^| 
^^^H           The  Morrill  uaA  Ebmi  R.  R.  IsveU  were  rurulslicit  hj  Mr.  Jamu  A^Q^ 
^^^^H         Cbler  Enitlnver.  DeL  L.  ft  W.  B.  B. 

^1 

Mean  Tide.    Oeeaa  Level. 

^ 

^^H        Phniiiwburg CL 

817 
841 
870 
BOS 
B85 

220 

S73 
B06 

m 

^^H^                                               Behidere  aitd  Statown  R.  B. 

^^^fe             NoTE.-Ttie  Bvlvlclero  and  Newtown  level*  were  copied  tram  %  Ual  htlStlM 

^^^1         bjr  Mr.  F.  B.  Flddlor,  Trcitoo,  N.  J. 

^^^H 

Me»Q  Tide. 

278 
283 

SBl 

478 

6KG 
568 
028 
Ii07 

S7IS 

aw 

804 
481 
OSS 
fi»8 
B71 
031 
610 

* 

^^^H       Newton 

^^^m           a  JuuvlluD  witli  B.  D.  S.  R. 

^^H                           C£  r.  Dilaitare.  Laekawanna  and  TTMC^m  £.  it. 

^^^1             ElovMlon*  on  the  D.  I,.  «  W.  B.  H.  Ware  copied  from  »  prodlc  in  IhiH>*** 
^^^^1          or  the  Compitii)'  Ml  Scraiiuiu,  l>y  iiermlnloh  or  tlie  AtaUlanl  Eiig\iiMt.  '"' 

^^^m           The  dBlHra  I-  nieiu.  tide,  Delaware  River.  -  8.348  nlwve  OcSftii  LeveL 

^^^^B 

Above  Tide 

Ooean   Level. 

am-!"^- 

^^V        JuuctioD  (Centnl  R.R.  of  N.  J).. 
^^^          WasliiiiglonCMorri»&E8«exR.R.} 

2m 
■m 

393 
■Ml 

1 

iJ 

J 

^^^^^^^11^^ 

ttwley.                V 

BTATIQS8. 

AbovoTWp, 

Occbh  Level. 

Corrected.                     H 

4TO 
487 
503 
10O8 
1518 

1930 

1887 
1S55 
1397 
1183 
740 
1239 
1055 
017 
0(13 
70(1 
880 

942 

lOSO 
1(W4 
876 
880 
853 

843 

403 

400 
5Dli 

ion 

1531 

1033 

1890 
155S 
1400 
1185 
743 
1243 
1058 
030 
968 
709 
803 

045 
1053 

1087 
870 

ses 

855 
853 
848 

Yuii";;;.'.'":"!::::;.": 

iS^::::::::::::;:;;:::: 

mton CLSII 

hlsbut  point  noted  on  tbc  proBLe,  tVTO 

•en  Tobyhaimu  &  Sammlt. 

(Ilona  M  BUllons  mnrbeU  IhoH  (•)  wcro 

lltjwing  I1>t  Id  Iherpfore  arldcd,  Boroe  of 
Ui  tboM  above.    It  wiu  obtBEned  rrom 
TMilB  CSbuoI  Co.,  Ill  Horrnibnrg,  mado  n 
lie.  in  ml. 

reel  above  tide.     Tills  point                     H 

not  marked  on  tho  profile:                     1 

vns  the  verMoal  scale  of  tbe                     ■ 

1 

a  profile  In  tbe  offlce  of  the                     ■ 

STATIONS. 

Above  Tide. 

1 

Souk.. 

170 
374 
326 
505 

408 

314 

433 
1961 
1183 

739 

178 
377 
339 
508 
501 
306 
317 
435 
1064 

nwi 

743 

4 

flu 

^                    ^ 

CL  VI-   Bloomiburg  DUiiii 


.  D.  L.  if  W.  IL  R. 


eievatloDR  of  lUe  Bloomcburg  Dlvlilon  of  the  Dclawsre,  l-Mcknimniul  ■  _ 
Wulem  R.  R.  were  copied  rrom  noleii,  In  itie  puwi-wloii  ofUr.  A.  UrfHHi.Jr., 
Dlv.  Engineer,  at  Scrmiloa.  Pa.  TbU  LIhi  cuntHlDs  all  the  levnla  IbU  Oauld 
be  ubUJned  u(  tills  road. 


Scmiiton... 

Taylorvlllo 

Lockawannft  Juailioii... 

Pitlston 

West  PitUIOQ 

Wjomlng 

Maltby 

Bliugsion 

Plymouth  JunclioD 

Plymouth 

Avondale. 

NftDtlcoke 

Hnnlock'a  Creek 

BchickHhinny... 


Beacb  Ilaven. 

Berwick 

Brier  Creek 

Espey 

Bloomsburg 

Rupert 

CftlawiMB  Bridge. . 

DaoTille 

Nortliumberland. . . 
Bunbury 


CLVU.  Laekawamia  B.  R. 


Elevatione  on  the  Lat^bunsiinn  B.  It.  Iietweeii  CnrlioudiUc  und  Scranf^ 
were  (urnUbed  by  Mr.  A.  n.  Vnudllng.  Sui>erlntetidptit  I>eJuwiirD  and  lii>^* 
■on  CkhuI  Co.'s  R.  H.  at  PnivlUciice,  t.uicriiD  County,  Pa. 

Tbe  dutum  U  "Tide;"  but  wbotbor  liiKh  tido  or  lueaii  tide  U  not  kiw*'*' 
&upp»lng  It  %a  bo  mean  tide,  H.3IS  fuet  U  lulded  fbr  Ombii  Level. 


AbovoTlde.  Oc«nn  Level. 


Oarbondolc  (a) CLX 

Jermyn 

Arcbbald 

Olyplinnt 

Prov  idence(i) 

Conl  Brooke  Breaker  In  Pnrhnndnle.   The  Minal  te 
by  J.  D.  HiceleasiKK;   ceo  Tub  te  CLVIII. 
b  Elevation  at  the  lAuluwnniia, 
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CL  Yin.   Carbondalt  j*  HoaetdaU  R.  R. 


■■Pronie  B.Now  Bond,"  the  loidnl 
^nrkod  1012  net  above  Ilile;  und  the 

eidole  lOOi)  feet  above  tide.    la  .1.  D. 
onOHlHle  are   boLta  Hllke  called  BSy 


STATIOSa 

Above  Cr. 

bondale. 

Above  Tide. 

240 

377 
579 
783 
033 
B06 
572 
440 

1012 

i2sa 

1380 

1591 
1774 

•loas 

1018 
.1584 
.1452 

9  »  Head  or  Planes  (a)  

1     H.10U  of  Plane  6 

00 
180 
178 
200 
424 
503 

1000 
1180 
1178 

laoo 

1434 

i5oa 

CLIX.  Eom*dal6  Braneh  Eri»  RaUway. 


STATIONS. 


'eTlde.    Deeaa  Level. 


^modnle CLVIII  OGS 

hihe  Mill* 035 

Lwley  8B0 

ambln 840 

BHvilln  780 

(owIuidB 700 

jMbiwaxen 850 

CLX.  Detaaare  and  Hudton  Canal. 

Thli  lint  Is  trom  J.  Daltoa  Steele's  proHle  of  1831,  Id  P( 
rfVM,  at  JtarrlsburK. 


T0WM8. 

Above  Tide, 

OecalLeveL 

...CLVII       iW.J 

SScC:::::''.'.'.' 

1       455 

1        455 

nUiin  point  to  RoneKls1e,a  distance  or  10  mllcB,  ttiere  Is 


Lesley.] 
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fjan.  15, 


CLXI.  Jejferion  Branch,  Erie  Railway. 


STATIONS. 

Above  Tide. 

Ocean  Level. 

Jjanesboro  Junction  (a).  ...CLXII 
Ninevah  Junction 

982 

981 
1047 
1078 
1297 
1424 
1703 
2023 
1803 
1693 
1481 
1079 

Brandts 

Stevens  Point 

Webster's  Mills 

Starrucca 

ThomDson  

Ararrat  Summit 

Herrick  Centre 

Uniondale 

Forrest  Citv 

Carbondale 

a  With  the  Erie  Railway  at  Lanesboro,  In  Susquehanna  Co.,  Pa.,  about  190 
miles  Arom  New  York  City.    This  road  runs  south  to  the  Anthraoite  Coal  field. 

CLXII.  Erie  R.  R.  Line. 

Levels  on  the  Erie  Railway  were  copied  from  profiles  furnished  by  Mr.  H.  D, 
Blunden,  Assistant  Engineer.  The  profiles  are  complete,  embracing  the  mftln 
line  of  road  from  Jersey  City  to  Dunkirk,  and  all  branches  owned  by  the  Erie 
Railway  Company. 

The  datum  is  tide  water  at  Jersey  City.  This,  if  me<m  tide^  may  be  considered 
equivalent  to  Ocean  Level. 


Erie  R.  R. — Delaware  Div. 


STATIONS. 


Port  Jervis  

Pond  Eddy  

Shoholo 

LackiiwHxen CLX 

Pine  Grove  

Narrowsburg 

Nobody  s 

Coh(3cton  

Callicoon 

Rock  Run 

Hawkins 

Basket 

Boucbon  

Lordville  

Stockport 

Hancock 

Dickinsons 

Hales  Eddy 

Deposit 

Summit 

Susquelmnna CLXI 


Above  Tide. 


Ocean  Level. 


440 
571 
648 
648 
668 
714 
748 
748 
781 
787 
809 
880 
850 
864 
896 
920 
954 
974 
1009 
1878 
914 
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[Lesley. 


Erie  B.  R, — Susquehanna  Div, 


884 

^"-^ 

•   •  •  •  • 

CLV 

868 

839 

834 

830 

822 

805 

799 

836 

820 

831 

863 

942 

947 

983 

993 

1015 

1029 

ia56 

1067 

1112 

1134 

1161 

I 
1 

1 
1 

1 

1 

1 

CLXIV 

^ 

Erie  R.  R 

. — Western  Div. 

1783 
1676 
1511 
1458 
1890 
1384 
1589 
1698 
1542 
1514 
1501 
1488 
1422 
1415 
1899 
1893 
1384 
1594 
1411 
1890 
1010 
8H3 

1 
1 

1 

1 

i 

i 

•••^•••••••••••* 

CLXVI 

600 

given  at  Dunkirk  by  Luke  Shore  and  Michigan  Southern  R. 
.  Erie  =  51)7. 9  i. 


Lesley.] 
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CLXIIL  Erie  R,  R.— Buffalo  Biv. 


STATIONS. 

( 

Above  Tide.,  Ocean  Level. 

Arkport 

1199        1 

Burns • 

1208 

1260 

1280 

1312 

1319 

1336 

1339 

1314 

1401 

1407 

1326 

1178 

'      1181 

998 

1003 

1086 

1044 

1024 

868 

742 

683 

661 

611 

588 

• 

Caneserafira 

Garwoods 

Swains 

Turnout 

Nunda 

Hunts 

f 

Portaire 

Castile 

Gainesville 

Warsaw 

Dale  

Linden 

Attica 

Tonawanda 

Summit 

• 

Darien 

Town  Line. 

Lancaster 

Ohecktowera 

East  Buffalo 

Buffalo 

CLXIV.   Corning,  Cowans  ague  Sf  Antrim  Railway. 

The  levels  on  Corning,  Cowanesque  and  Antrim  Railway,  were  furnished  by 
Mr.  A.  H.  Gorton,  Supt.  The  levels  on  this  road  have  been  reduced  to  the 
datum  of  the  New  York  and  Erie  Railway,  by  adding  28  feet  to  Mr.  Gorton* 
figures. 


STATIONS. 


Corning CLXII 

Ernin  Centre 

Lindley 

Lawrencecille CLXV 

Nelson 

Elkland 

Lawrenceville CLXV 

Tioga  Village 

HoUiday 

Middleburg 

Xiles  Valley  

Wellsboro 

Summit 

Antrim  Coal  Mines 


1154 
1168 
1395 

ims 


1006 
1052 
1151 
1178 
1192 
1319 
1862 
1672 


*  Grade  at  Corning  Junction  according  to  Mr.  Gorton. 
t  Gnvde  at  Corning  Junction  by  prorilo  of  Erie  Railway. 


^                        CLXV.   Tiog,,  R.  R.                                                                  1 
11  llieTlogttR.  R.  werefarnlahedbj-Mr.  H.  B.  Elliott.  Kugineur  of  the                       ■ 

nmUoMortcdtobethntor  theErleR  R  at  Cornlne:  In  nlher  vordi                      H 
rliic  IlKureii  hnve  heeo  caoatrnated  od  Ihu  basU  of  the  Erie  R  R.  Hat,                      ■ 
etorsnoe  WMr.  Uorloif.  lutermedlatestntloii  leveU.                                               S 

STATlOUa 

Above  Tide. 

Ocean   Level.                       H 

1006 
1018 
1022 
1035 
1043 
1077 
IIU 
1140 
1163 
1208 
1348 
1678 
1683 
1842 

J 

wnp 

^■'  CXXtrr.  J3ra4/-ord  BraneA,  Erie  Bailumi/.                                          1 

STATIONS. 

AboyeTIUe. 

Owan  Level. 

1 

0  Junction  (*)....CLXII 

1400 
141)0 
1415 
1420 
1464 
15]0 
1715 

2140 
2OB0 
3016 

i 

S:  ::i''^.'.'.'.v.'.'.\\:'.'.'. 

thBErieR.  B..«Tmllesrroiu  New  Yorlt.Thl*  road  runs  wulh  to                    M 
loldiorMoKean  Co..  Pi..                                                                                               ^^^M 

LevelB  on 
tbe  ofDce  a1 
DKturo :  3 


V.  SUSQUEHANNA  SERIEa 
CC.  NoTtliem  Central 
C.  R.  B.  were  copied  rrom  an  old  lithographed  p 
ore,  Hd. 
a  at  Baltimore ;  equivalent  to  +  Ocean  level. 


STATIONS. 


Balliinoro  

B.  &  P.  R.  It.  JnncUoii 

Mount  Vomon 

Green  Spring  Jiuicdon  (a)  CCLV 

TimunluiD  

Cocke;  Hville , . , , 

Sparks 

Honktoa 

Parkion 

Freeluids 

New  Freedom 

SeiUlsnil  

Glenllorlt  

HanoTer  Jimctlon  (b) 

Smfficni ^. . 

GUlfelter'B  

Tuimel 

York  (c) CCVI.  CCVII 

EmigsTjIlo  

Mount  Woir. 

Suramil,  No.  3 

Conewagu  Bridge, 

Tork  IlarcQ 

Ooldsboro 

MiddleUiwa  Ferry  . . . 

Hnrsk  Run  

New  Cumlx^rlund.... 

Bridgciwrt  (d) CCIX 

M&rvBvillu I 

Dauphin  (e) LXHll 

Clark's  Pi-rry I 

Habfax I 

Liverpool 

Hohouton^o \ 

MUlereburg  (/) CCXI| 

Georgetown I 

Trevorton  Junction  (g) . . . .JjXIX\ 

FlBlier'8  Ferry 

Selinsjtrovt - 

8unbury(ft)  — . . ._.  .^ .  .^CCXV 

a  WllhOrecn  SprlnR  liniii.il.  X.  V. 
b  Wllb  nm<.v.T  itriincb.  Han.  i  li< 
e  Junction  n-lih  Peneh  lloUuii 
York  Arintty-'mri;  It.  R. 
d  Opposite  Unrrlsburg.   Junction  will 


bcrland  Valley  R.  R. 


™                                         l""                                                        [LbiIct.                         1 

Ida  of  some  of  Ihe  above  aamed  palnU  mndo  b;  J.  D.  Htoele,  In                        1 
laed  Id  tbe  alBoe  of  the  Pennu.  Citnul  Co.,  at  Uarrlsbure,  and  Ih                      1 
ip&rlsoa,  SB  followi:                                                                                                                  1 

1TATION8. 

Mean  Tide. 

Ocean  Tide. 

1 

lea 

S95 

a«9 

344 
430 
8B0 
030 
472 
373 
283 
!MS 
333 

seo 

880 
882 
417 

4an 

CCXV 

CCI.   Tida  WaUr  and  Sungnehanita  Canal. 

beT.  W.  4  a.  Ciiniil,  were  uopled  from  aprofllBimUo  olflpp  of  tbe 
BTlgHtloii  Company,  nt  Roadlng.  Pa.,  by  pcrmlssloD  of  Mr.  Jamca 
lofEDglDcar. 

(irfc  at  Havre  do  Oracfi.    Inturmation  on  tbo  spot  leajs  lo  llie 
,«llderla«a  here  afreet. 

Tid»  Water  Canal. 

ITATI0N8. 

Low  Tide. 

Ooesa  'Level. 

iiaapeako  Ba7 

1  \  i 

0 
10 
18 
20.5 
37 
47 
57 
67 
7T 

■rlVli  Lylcona  Valley  Ooal  R.  It.    Oummll  Branob  R.  R.) 

1.  With  Hbamokln  Dlylslon  R.  R.  (TOXIV).    1  With  nnnvlJle 
1  WJIkesbfirre  R.  B.  (CXVII).    3.  With  Phlladolphla  A  Erie  R,  R. 
te.  ThB  oars  of  the  Northern  Oentnil  ruu  on  tho  P.  *  E.  R.  R.  to 

8utpithai 
LockNo.  lB.(nexlioNo.2.T.W.C> 


Lock  No.  IG. 
Loch  No.  15. 
Lock  No.  24, 
LockNo.  23, 
Lock  No,  Si. 
Lock  No. 
Lock  No.  20. 
LockNo, 
LockNo, 
Lock  No. 
Lock  No, 
LockNo. 
LockNo, 
Lock  No. 
LockNa 
LockNo, 
Aqueduct 

Cnick 

Onuid  Lock  at  WriglHsTUie,  oppo- 
rite  Columbia 


.   Cabin    Brancli 


ecu.  Penruj/hania  Canal.  E.  D. 

EleTotlnni  on  the  PennsylviuilH  Cnnnl,  EostDrii  tllvUloa, 
Mr.  Thoa.  T.  Wlernmn,  Jr, 
Datum  1i  mean  tide,  Cbenpeake  Bay. 


STATIONS. 

Moan  Tide. 

S21 

244 

2(18 
812 
333 

li 

Cwial  Baain.  (Columbia) 

BuBquebBDiift   River  below  Cone- 

I 

Busqueliuniift  Kiver  above  Cono- 

■ 

Harrlsburir  Canal  Basin  (a) 

Clwk'fl  Forry  Dam 

1 

a  SurrHce  or  water  In  the  lar|[e  (Portcr'B]  Butln  at  Unrrlabnix . 
Floor  iifvaiamU  of  thf  Stale  Capilol  at  HiKTMura .  .  ,  . 

CCIII.  Juniata  DkUion  Penniyltania  Canal. 

Juni&ta  lUver,  HouUi : — 

Mitre  8iU  of  Slop  Lock  at  Junc- 
tion  CCIV 

Milloratown  diun,  sur&ce.... 

Lewistown  dam,         "      .... 

Canal  at  Lewistown  "      ...• 

AnghwJck  dam,         "     .... 

Canal  at  Iluntln^Ion  "      .... 
Uuntinsdon  : 

Lower  Mitre  Sill  of  Lock  No.  40 


^^                  t!^^^ 

ItV.   We*t  Branch  DlcCtion  Penniylnania  Canal. 

iivet.  Mouth  :—{b) 

Slop  Lock  al  Junc- 

CCIII 

347 

aterialliver 

308 

Iter  iD  Canal 

881 

icSbamokin  dam... 

411 

rlani,  at  SuDbtiiy. . , . 

4l» 

orthuiabcrlwid..CCV 

438 

dam  (f.) 

434 

site  Lew iaburg 

445 

45B 
1)02 

inm  anil  Canal 

Qog 

540 
54S 

idam'/.'.'.'.'.'.'.'.'.'.'.'.'. 

dam 

650 

waUr  or  Pool  or  dam  nt  Duncan' 

jnanoooiiDUcUoti   with  the  Cana 

1.  and  Is  therefore  ot  a  lower 

»nd ;  canal  levelCCIV 

432 

434 

aaJ  level  

443 

canal  lerel 

470 

ck;  canal  level 

480 

canal  level 

500 
504 

canal  level 

534 

r  above  Wilkesbarrc 

511 

[PUinsvUleLoci:.., 

541 

I            CCri.  Pinch  Bottom  R.  B. 

)  P«*Ob  Bottom  R.  K.  were  copied  (Com  notes  111  the  offlee  al 

luebBiioB  Rivcr  at  Peacli  Bottom,  od  the  asiium]>tloii  Hint  the 

Ivor  at  Pencil  Bottom  itooi]  at  H,').Ha  root  above  tlclu. 

.  the  profile  of  tli»  PraUprlck  Division  of  the  Pa.  K.  R..  the  eleva- 

boretldeatBnlUmure,  IsSGl.S  reoC.    This  la  the  lute  at  do  term  I- 

It  Vorli. 

^^^S^^                ^^^»li 

^^^H 

Datum. 

Corrected  Tld« 

1 

^^H          Snwinclmnna  Hirer  Water 

{M,88) 
02,27 
511.28 
485.37 
241.86 
2W.31 
804.89 
SS1.30 
8811.86 
882,118 

4ii.as 

4.'t4.(W 
47a  lU 
58S.4<1 
5ft8.8 
784.4 
913,81 
637,00 
S70.33 
581,30 
438,75 
431.53 
881,24 

49S 

419 

83« 

E78 

ESS    , 

815 

861 

367 

895 

4  IB 

¥& 

520 

G83 

716 

800 

641 

554 

615 

1                       Muddy  Creek 

P          KdC .:.';;'.'.'.'::::::.::::: 

415                  ^^H 
365                ^^H 

^^M          York OC.IVCC'VU 

^^H                '•  Theru  It  a.   Peach  Uottom   R.  a   in   Lnnciwler  Co..  bnnohinc  «^HB 
^^H          toconnoctwIthlhlBUBeofTorkCo.  ol  Peach  UoHom,  on  tl.c  Suiqavb«B»i 

^^M                          CCyU.  Ptmayinania  RailToai,  Frtdm-ick  Divition.    ^JjJ 

^^^H             Levels  a!  tbe  Frederick  DIvKlon,  Pa.  It.  R.,  vera  t-npted  from  A^^^H 
^^^H            the  road.  In  the  offioo  of  the  Pa.  R.  R.  nt  Pblliidelplila,  b;  pemlMl^^^H 
^^^H          W.  B.  Brown,  Engineer  for  MelnteDHhce  of  War.                              ^^^H 

^^^1                                 BTATIONa 

Hmn  Tide. 

Ocean  Lwal. 

■ 

^^H        Tork  <a) IT,  CC 

805 
357 
426 
452 

455 
455 
4116 
504 
607 
590 
540 
019 
623 

^^M 

^H 

^^"          Bridge 

^^^^^           b  Hanover  JnnctloD  and  Qettynbu 

rg  R.  E.    Ort 

>«»  at  aiada.         ^^H 

■                      127 

™ 

[Lealey.         ^^^ 

STATIONS. 

MvanTlde. 

1 

son 

480 

498 

426 

464 

438 

400 

290 

801 

810 

280  (?) 

875 

1 

ling(fl) CCLV 

^■::::::::::::::::: 

ictionCd) CCLVI 

Maryland  R.  R..  but  nol  at  anide. 
loD  with  BHillmore  tiDd  OliTo  It.  R. 

CaVm.   Ciimbm-land  Va 
.he  Cumberland  Valley  R  B.,  were  H 

iglnally  ■  point  on  tbe  Peniia.  R.  R 
!l  above  hlgb  watarat  Phlladelplila 

fay  R  R. 

urolBhed  by  Mr 
at  irarrlsburg, 

J.  B.  Dougb- 
oot  of  Market 

WATI0N8. 

High   Tide. 

Ocean  L«vol. 

Co) I,  CC 

B,  (west  end)  (i) 

315 
850 

430 
420 

451 

470 

536 

(147 
776 

707 
Oil 

oa^ 

578 
565 
860 
4.17 

323 
■  B57 

436 

427 

458 

i-n 

5S3 

654 
788 

714 
SIS 

632 
585 

678 

876 

634 

1 

tain  Janction(d).... 

Junction  (/) 

^iTania  Junction  (y) 

<»)  CCLVI 

loR-R.  Jiinction.               '     /aoni 
wlUi  Balcimore  and  Ohio  R.  tt. 

TM^rnL^S!,?k« 
bern  Penno.  R. 

[.  Junction.' 

CCIX.  MBehanlcbutg  and  DilUburg  R.  R.                  ^^^M 

Vallpy  R.  R.,  ul  niHiiibenhurK,  Pii.                                                                                           ■ 
Datum :  Tliot  of  Ibe  Pa.  K.  K..  Iilgli  tide  at  PhlUila.                                                       J 

STATIONS. 

Blah  Tide. 

o^^^,\          ^^ 

430 
6Sfl 

437 
G4S 

^H 

bun.                                                                                         ^^H 

OCrX  bit.  South  Mountain  B.  R.                       ^^^H 

Ko  level,  of  IhU  ro*3  conlfl  bo  obtained.    It  rum  south  from  Coril.te  hjr     ^ 

Papertovn.loPlnegraveFurDacD.DnMauiiUlQCreeklnUieSoDtbUaiuiUliu.        ■ 

STATIONS. 

M 

CmUbIu  Junction  (o)  ....CCVIU 

n 

Pinftgrove  (Farnace) 

CCX.  Mount  AlU  B.  B. 

Engineer  uiid  Super!  Dt«ii<lent. 
imtnio  IH  ■■  Elevation  ot  Rxll  Bt  fool  of  Market  frtreel.  nftrH»buri!.aliI«b(lf»* 

This  road  run»  to  Mount  Alio  Furnnoo  at  the  wen  n>ot  of  Uio  Bonlh  Mod»- 

STATI0N3. 

High  Tide. 

Oee&u  LeveL                                     1 

706 
782 
700 
708 
140 
873 
«fll 

Charaherebiirg  Turnpike  (a) 

Mount  Alio  (/) 

a  JDUdlun  with  Cumlierlnnd  VbIIE)-  R.  R.,  ne>r  Cliai>ibiir>bur|.                                 I 

B  At  croMtni  of  Creek.                                                                                 ^^^^H 

H  At  crDxalng  of  Creek.                                                                                           ^^^^M 

/  Near  the  Fumooc.                                                                                   ^^^^^M 

129 


r  CCS  bii.  Southern  Penatgha 
lid  be  nbtnltiKd. 


^of  UarloD,  and  « 


of  Chambersburf. 


CCXI.  Summit  Branch  B.  B. 

Samml  t  Branch  R  11.,  w( 
eaiinol  be  relied  upon  a 
ilvh  could  be  found  or  tli< 
called  also  the  L^kfin'B 
.n  tide  at  Bnltlmore. 


Mean  Tide. 


1  with  Northern   Ctnt 


oc 


00X11.  &ilin»grine  and  JV.  B.  H.  B. 
la  line  of  the  Sclinsgrovo  RDd  Nurth  BniTi(.-li  R.  R,  a 
koeh.  nf  [Lb  name,  were  copied  tram  Doles  In  pofsoBsli 
,  atSellnsgroTe.  Pa. 

led  At  a  point  oo  the  D.  I-.  *  W.  It.  H.  nl  Sorthumherl 
■olumn  gives  the  corrclntlve  heights  above   menD  tld 


t.  R.  hu  never  been  built.    Only  the  prellmlanry  line  levels  a 

led  are  glvoa  In  the  rollotrlng  table. 

(a  In  Northumberlund  at  the  terminus  of  thi'  lilooinshurgnivl 
inna  &  WestDm  R.  R..  croHsen  the  moulh  of  Ih 
id  keeps  down  the  right  bank  of  the  SuBquc 


Tli»ulhprt>nnchortbe  llnir  ulrlh 
JunlkU  Klver  ■(  Ulffllntown  (Tibl 

e  CfXIll). 

jnlrj  from  Sell 

■^"""" 

STATIOKB. 

BleTBtlmi. 

MBui  Tide. 

Oe«inI*nt. 

Nortliumberlftntl  («) .  .CLVCCXV 

100 
86.4 

Sti.7 
67.9 
70.6 
74,7 
75.0 
68.a 
72.6 
(16.8 
S3.1 

6o.a 

60.8 

SH.a 

61.fi 
114.0 

oct.o 

B7.3 
S4.8 
16.4 
81.4 
14.5 

18.1 
84.6 
8.S 
18 
1S.3 
—1.8 

'is!  4 
SS.fi 
1».6 

489 

436 
424 
4S8 
407 

4ta 

4H 

415 

■ 

^B 

rorl  TreVHrtiin  It.  B.  Trjirk 

■ 

^m 

Uini-BSiLn- 

1    ^^ 

':^>^^^^B 

^^^^^H 

M.  M.,No.a0C*) 

800  "^^H 

887             ^^H 

874               ^^1 

Blfttieuli^rger's  Creok  (■*)..,,,.. 
B.  M.   No  87(n)    

8U               ^M 

an           ^^1 

^^1 

sns 
3M 
MS 

as7 
a» 

838 
888 
SM 
8«8 
8S» 

^" 

PUWIiurjt  TurniHke  Ciwelng  .... 

■ 

B.  M..  No.M(w' ! 

-■ 

«t  InWnm-llon  with  !>.  I.  «  W.  K.  R.,  hI  KortAainberluid. 
ft  U|ipaitlli'  Xorlhiiin)wrl<tti4. 
B  IViiliT  of  l*>o»  Wnrl. 


>  t<|>lh*  itrtim  IQ  tpluartph  |wlf .  just  abora  Vttrt  TYrvnrMNL 
/  B»)u«  TNirt  Tr*Turl(in,  untr  imo  4«>UM«  bi 
■a-  Cram  nuial. 

0  )Mr  nnlli  nf  Beiiti«rltl«  Krancr^  bown.  oa  roa*  <if  mOt  d 
k  SarfM*  at  wa>l«r.  arilliur]'  Uflc^ 

4  Mr  iKMth  lit  KcBiW*  haUt.  on  rhwtBOt  ti«c. 
i  WW  HHlh  at  •  tnr  akw  XlU'-  Uutrl.  i4cc«  of  bans  d 
gmvMvfM. 
txitt  HHttb  or  MfCMvOckM  tatrm  ma  natal •)>  u^ 

1  Ontrr  at  MkrfevI  *tnr«(. 

*  WW  norUi  a(  atcM  koUl.  »■  root  at  MmIc  W 


an.  Mijlintoicn  Branch  8. 
table  CCXII. 

a-.  A'.  Br.  B. 

[LMlw. 

10^^ 

Aaaamed 

Eleviitlon. 

Mean  TIda. 

Ooean  LCTai. 

ccxn 

101.2 
B5.C 
134.4 
157.2 
aOB.8 

ses 

2t>U.6 

3TO 

451.4 

4S3.2 

412.0 

408.7 

860.8 

mi 

377.4 

350.3 

354.3 

355.4 

308.fl 

303.0 

227.3 

219.5 

234 

370.6 

180.5 

187.3 

109.3 

441 
435 
474 
497 
S45 
602 
626 
714 
791 
798 
739 
748 
70« 
738 
717 
6B0 

e»s 

648 
002 
5«a 
509 
568 

eto 

500 
477 
449 

^Xf-iZ'.'.'.:.'.'.':,':. 

loolHoaM(j)     ... 

e:::::;::::::::: 

raiohool  Hotue  (0- 

>  port  No.  T,  8.  A  L.  R.  R. 

B,  ortlnary  low  water.  Middle  Creek. 

■Hiddlebnrc  to  Tremant. 

ae,  root  of  while  oi 
>■  Sbellr'a  aaw  mitt  pond. 


>m  HcAllatarnTlllo  to  Mlffllntown,  ooe  mile 
west  of  Happy  Hollow  acbool  ht 


ffi 

,  ft>ol  of  Gl 

tr'a  Mou 

tain. 

aplke 

dHven 

a  MW 

«r"*' 

uropltto   o 

t 

1 

■tMiuap. 

132 


CCXTV.  Shamokin  Branek  Jf.   C.  j 


BTATIONa 

Above  Tide. 

Oceu  LcTsL 

m 

BuDbttty  Janction  (a) 

..CO 

443 
487 
738 
881 
10S4 
1090 

1 

EodofRoad 

■ 

o  Jiinctloo  with  N.  a  R.  W. 

■ISu 

.u.y. 

1 

CCXV.  Philadelphia  and  Brie  R.  S. 


Tb«  leTPli  an  the  Phlladelpbls  sod  Erie  R.  It.  were  copleJ  rrom  the  n 
the  aUlM  i>r  the  Compun;  Bt  WIlllHiiisporl,  Vb^,  by  pernilHlon  o[  Hnj 
Hmit,  Avilalitnl  KUKiiieer.     TheM  levels  were  made  Butxequent  U 
Intendoil  to  r»-level  the  rund  Id  ustt,  ror  no  rellotice  Is  plMed  on  tlia  lav 
tmiTiiblD  by  the  KnginecrB  or  the  rood. 

DKtam    M«un  Tl.le  at  BRlllmore. 


fiunburv  (a) CC 

D.H.  &  W.B.R.  Jane.  (6).CXVII 

Xortliumlierliitid  (e) CLV 

MooUndoD  (d) XIIlj 

C^ktawina  It.  R.  CroBsIng  («) . .  LXV  i 
HlltOD 

Wntaontown 


.    .      R.B.  Crossing  if)  U 
HMtgomeiy 


,XV| 


H.R,Croaaing(p)..LXV 

'.  (N.'c.y  Raili™i'junc- 
(A) .COXVU 


439.30 
44«.a0 
404.50 
458.30 
4«a.U3 
470,40 
473.82 
474.10 
508.75 
514.42 
510. 4'J 

516.02 
513.30 
517.S1 


anoh  of  tbu  Mnrthern  Cenlr. 
b  Junelloa  Diuivllle,  HazletoD  and  WllkesbiUTe  IL.  It. 
n  Junction  of  IJcUware.  L.*  W.  R.  II. 
d  Jimotlon  uf  l^wUbarg,  Centre  A  Sprueo  Creek  R.  R. 
n  rnwalDg  of  CotBwl»«  R.  R.  near  Milton, 
/  (IfiiHlni  Cktawlssa  R.  R,  new  Montgomeiy. 
g  CrvMlni  C«tnwl»B»  R.  R.  below  U'l11iiiniB)>ort. 
h  Jiutotlon  with  Norlhcrn  Cenlml  K.  W.  oeiir  Wll 


^^^^                 133                               [Lt«^^^^B 

^■stations. 

Mean  Tide. 

Correcteil 
Level «. 

J 

516.60 
•577.07 

5S4.S4 
t538.91 
SOS.  03 
504.63 
570.44 
587 
800.80 
H14.tt4 
630.30 
641.03 
663.00 
072.64 
6ill.43 
700.90 
720.72 
786.81 
754.40 
775.71 
7»6 
707.75 
842.83 

IftTBQfO... XV 

Jntoi".".:'""::: 

U'BBr.ExtenaioiiO)  CCCII 

B43.78     ; 
1003.09    1       (1024) 

T.  A;  P.  RJi.  ik)  CCSvis 

1091.75 
1225.66 
1299.18 
1446.05 
1877.04 
1640.60 
1.M3.90 
1401. M 
1408.56 
1375.73 
1428.58 
1428.80 
1508.62 
1586.75 
2007.90 
2002.88 
1793.63 

Sd^'::::::::::;:::::;::::: 

Imbly  857.07. 1 5S8.B1  T  Reo  next  Tnble  below.  Bee  also  Ibe  MgofTuble  XV, 

leUoD  with  Bald  Eagle  Valley  R.  B. 

leUon  wllh  the  Bennetts  BmnchEitenalon  of. MUKhcny  Valley  R.R. 

ire  Cbe  Dngucbabonda  R.  Tl.  Joins.  No  Icveld  gut. 

^^^^^^^^^^^m 

^^^^H 

^^^^^H 

^^pSS^^                 ^^^^^H 

^^H                                STATIONS. 

UeaoTlde. 

Corrected              ~^^H 

132S,T0 
1348.03 

m8a.4(t 
iw>.m 

1182  60 

1158.80 
IIM.OO 
lliW.Ki 
lS83,ai 
1207.47 
1888. 8S 
188B.18 

1426.  ao 
Hiu.ns 
Hin.B3 
iiM(a.w> 

1UT3.8I) 
1 858.88 
1207.20 
1181.73 
1318.70 
113«.M 
9H5.V6 

67.1.64 
(573) 
{5«B) 

i 

^^1      on  Creek  A  A-  V.  R.  a  Crnm- 

{14»9)t 
(S78)l 

^^1      B.U.ftP.a  R.  Cniaalng  (0  CCCnC 

^^1      A.&l}.W.R.K.  CroMing  <m)  ceo 
^^^      LoTcll'a 

^^m       L.  8.  &  M.   S.  R&ilrMd  Crtw- 

^^B              Ing  (n> CCCLXSXIII 

^^H        Erie  Uupol OCCLXXXIV 

^^H       UkcKrii!,  Water. 

^^H            1  CrvHiiii  or  Iha  Burihlu.  Carts  >nd  Plllxburgh  Ft.  R.                              -^^H 
^^^H            m  OroulDg  or  Ihe  AlUntlc  A  UreHt  W»terD  R.  B.                                       ^^^H 

^^H          I  Lavol  by  th«  N.  V.  A  K.  R.  R.                                                                 ^^H 

^^H           NaTiL-Iiitli<>follo«liiKTBble»m>IprDl><i«»rdliigto«pR>niBaudl^^H 

^^^H        or  tbe  mine  pulnU  Ktiind  in  TUblo  Cl'XV  kbove.                                      ^^^H 

^^^H          OoliuiiDt*ho<nihnomMll|uroiL                                                                   *^ 

^^^M                               STATIOKS. 

DU»~«>- 

1 

451 
SM 

SSfl 

Tie 

1011 
ISM 

458 
510 

&S» 

7MI 
1015 

^^H       Foot  oT  lUilmiim  OnOm 

^^H              .TI.km*»Mlh..»««^.tr.P.<Ln                                                                            .^^^^ 

8TATIOSS. 

Above  Tide 

Above  Tide. 

Dinereace. 

16Ba 
1B38 

iGie 

1887 
1428 

inoi 

1535 

2008 
1014 
14W 
IBSi 
1»S3 
1189 

iins 

12(13 

12118 
13S1 
1388 
14111 
142» 

i;«3 

1373 
1259 
1305 
1181 
1218 
1123 
994 
673 
565 

1078 
IMS 

1376 
1424 
1509 

1330 

1183 
1157 
121M 
1S83 
1207 
1884 
1389 
1430 

13B3 
1374 
1359 
1207 
1183 
1319 
1124 
WW 

+21 

r  Maximum  Grade  

S.iS^;::;::::;;;::::;::; 

+  8 

MMimum  Grade 

Summit. 

f  Two  Mile  Kun 

■MMlmnm  Grade 

+  a 

+  3 

+  * 

I  Summit 

+  1 

ti 

+  I 

+  2 

I  or  the  Clarion  RIvor,  al  the  forks. 

level  or  Lake  Erie  water  wiw  flxed  hy  J.  T,  Gardner's  Tftblon  (U.S.  Geol, 
■rtphlcikl  Hurvey  or  Colonuln.  Tur  1R7.1,  p.  KU)  "nicon  or  obM-rviillong 
Itx  IS3T.5T3.0fi',"  adapted  reaull  ul  CleveluDd.  dependent  upon  repeHtad 

Kslaand  U.  8.  Coast  Survey  wurh. 


OOXVL  Jfujwy  Craek  B.  B. 

bthe  Muncy  Creeh  R.  R.  were  Rirolsbed  by  Mr.  B.  Morris  f:illi, 


i:  CkMwlinn:  (Reading)  It,  R.    Mid  lido  nl  riiltndelplilu.    Add  3  feet. 

northenst,  up  Money  creek  to  tlie  top  ottbe  Alleeheny  or 
lu  table  Innd  of  tjolllvnn  L'ounty. 


:©- 


\^ 


iC^*«ir 


IT'  «:  1  marm-l 


tUHV^ 


lut 


i*^  A,  ^  ///^^it 


M'^fi   Ti'l*-     'V^-an    L^-rei. 


rrxv 


54^) 


'I  mhH    Mihi 

llMHthtM    IthUM  It 
i  l«tt|H'hlM   n 

<  'ttlllMil 

MllMliti|l|it 

.MIm( 

\Vt>"l  UiKin  llit> 


i:M):t 


137 

[Leiley. 

iss. 

MoanTIJe. 

Ooesn  Level. 

1100 
BS5 
400 

lOTO 

tai::::::::::.: 

CLXII 

'in.  Jtfty  Shore.  Pin*  Cntk,  and  Buffalo  B.  j 


iTKiNa 

OcHiin   LevM. 

;Hyliinil{.j)CCXV 

503 

e  or  Canal) 

601 

ton  PlBnk  Road).. 

614 

IidoSirpct) 

S21 

wns  (U-nU) 

(Kaniscy's  Bend) 

533 

687 

n2s 

igfnear Slate  Run) 

709 

700 

toftd 

833 

ie(ab.  Marsh  Cr.). 

Pine  Creek) 

luer.  Pine  Creek). 

1106 

1210 

1274 

^Tunnel 

2202 

B;;j:::::::::;; 

■1. ocxix 

1454 

kl  WlllUmRpart.  howeve 


u  Tables  UI«— 


Tork  and  PhiladtlpMa  S.  S.     ^^^| 
Et.  R.  wen  rurnlitied  b*  Mr.  n*a.  ft.fMf    ' 


a  Uw  a  X.  r.  »rid  P.  It.  R,  »ere  rurnlitied  bj  Mr.  o»o,  fk  (I 

r1l<m:"(.MllaBLAkBl£rla  GTS-stiava  Uiln,nur«lentUiu 
EHe  lUllwBy.ttl  Olaati,  I*  IMS.  Krla  (II.  H.  Ie*eli)iai, 
Whiot  t.  At  BultUfi  (lur  ■lavutluti  !■  11'  ahovci  whiit  we  took  to  be  anrfta 
mtarla  takaKrla,  bntlduaolUilnlilt  IkoXBclIr  rl(lit  W«i  MnimM ni- 
■  uf  waM*  In  tAkcBrlit  fromiurlkoeorwiiMrln  Bullhlo  rraek.nboatSntW 
Mtb-Lkkv.  una  Krta,S7a-:  our  dtpol,!!-' fM;  Erlo  Balm;  ilaraliini 
Yva  (M  tha  tllUVrcnoe  at  Otean  A  UutnUa  la  t 

re  tu  Olean),  ■■  on  about  tbe  uune  clavatlDii  aa  oar  In 


tnd  ICria  R.  It.  trlicn  tha  unrollnlilvilalaf  Iktfl 

n  lOOiLOD. 

k  A  Krio  It.  n. 

.11  Willi  the  N.  ¥.  A  R.  II.  B..  Laka  »tiora  A  V.  B.  B 

.  Dagutc/tahoiuta  H.  R. 
I.'.VX    M*K»an  and  BitffaU  R.  R. 


kial«<M     \  «hv  Kit*.     'r»  Kbldll  iiliwt  bo  lUldnd  61 
itkU  **•'  nitonili  >!*»*  Hnlilita  above  no  originally  ni 
mpjljj  «ri«UMt  iMHWla  tbiwo  belKliU  fat  true  Lake  I 


Above  Tide. 


146S 
14118 
1-157 
14ft8 
14IHU 
1583 
15»5 
154D 


VI.  SOUTHERN  SERIES. 


CCLl   Wt*t  CAfltr  R.  B. 

lUoUOf  pOlBUoa  tbe  Welt  OheaMr  Rullroul,  wars  oapl«d  fron •  p>n- 

■M  Mad«  tn  lai.  In  powwlan  of  Mr.  Thtra  |{.  ITkII.  Triwiarnr.  Bt  Ih*  oDIn  of 
111*  (liimpiiny.  la  Ftillihlalphla.  Than  li  no  Imnllon  of  tbe  pnw m  tutxna 
on  th»  pronic,  lher«n>r«  tba  elovBtlona  Id  tbo  Ibllowloc  IIM,  uw  (iiMti 
Ihn  polnl>  When  marked  on  LUo  proflla. 

DMsiu;  "Tl<t*i"  lnaiaanrTvaUoaDrilaBAiieedlal:  us  aotcb;  Midi  Imli 
Pawn  l«*vl  tMlow  p.  H.  It  dMam. 


BTATIOiCB. 

"Tide." 

Corroolc«lTlde.iae««*  bii. 

475,0 

47*.  0 

S40 

<7l 

MBBO 

607.83 

40S 
4M 

RIB 
MO 

B87 
R»9 

w 

OuahMSliwt 

IWT 

SH 

1UI*WD  Jiinrtliw  P- 

R-H 

1  nt  1 

1          Ml 

A  ni-   »Uiila«  ruin 

la  Ui«  «u>n 

rm  part  of  111 

invn  o<Vpm« 

'Y{ 

iia*«  Wu  Vvanoej  io'n>rrMt>nnd  wilh  Pii.  B.  B. 

VVLll.  Phiia^lpMa  aiMf  BitUim^n  CeiHral  It. 

■••Trt*  iHi  Um  rtilla-lrlpbU  anil  fUltlinnrt  Contral  ItAllroad 
fitlHf  I*  nIA  m  Ih)  nH^hJir  M  PbllMtolphU  -  aboat  Oeaaa  Ibt 


■TATIDM. 


UrnnklH  Juncllaii CCLIU 

jhH'k.Ulo 

ItPBIiI  — 

VVMl<'t>Ml«r  JuncUon  (a). .CCLl 

( 'liMtwr  llvlKhtt 

l>Uri«M 

\V>»ulliinil 

(Vi»<<tnl  ' 

llimiilvwlil*  Summit........ 


hxiii.iii  AiiMra  .. 
I'OiKlihoitnitinnii.. 
Aum.UI 


«iMnhilH'.... 

-.li.i..l>W  aV.  11.  JimaWCCLIY 

i  lUi  III*  Hitu^uwll 


AbovaTIde.  Oaeiui  L«t«I. 


^P                 ••  Peaeh  Bottom  R.  R.                                                                   I 

aTATIONS. 

J 

i 

I.— Level*  of  tblR  rood  VKiitlDK.                                                                ^^^^H 

he  p.  W.  *  B.  H,  R.  were  copied  tram  the  profllc  In  the  offloa  of                         H 
1  al  PhllBilelpblB.    Auumed  Icval  04  reet  too  hlgb.                                                        ■ 
aioarT  law  water  at  rblladelpbla  =  Ocean  level.                                                               ■ 

3TATI0NB. 

ProBle. 

Co^rreeted 

1 

101.40 
iao.55 
126.78 
127.58 
126.36 
120.58 
129.06 
137.53 
130.50 

7.40 
.   26.55 
82.78 
83.Q8 
82.26 
26.56 
3S.O0 
43.58 
36.59 

118.B8 

128^ 
124.88 
128.50 

103.60 
108.07 
101.11 

24.33 

84.24 
80.88 
29.50 

fl.BO 
14.07 

7.11 

DC  (ft) CCLII 

uler  station.                                                                                                    ^^^^| 
lUk  anil  Baltimore  Central  It.  R.                                                               ^^^^1 

BTAT10K8. 


U2 


I 


Newark 

Iron  mil 

BlktoQ  

NortUEML 

ChorlcBlown 

Porryvllloie)  CCLIV 

SusqucliaDDB  trf) 110.84 

tlnvrc  (le  Once 110.13 

AboRlM'u 1(W.80 

PoiTVIIUUlSTtlll!   1S0.8Q 

Kd  go  wood 

Maitaolia 

Gunpowder  Bridge.... 

Ch««c")i 

Steiuuif  r'«  Run 

PsuiwcoNcck 111.18 

IUtvicw  Junction  <#) .  .CC       ISSM 

Baiiimon-  Dtfp'i(/iCCLVII      ll)8.«3 

e  Pori  D<-poili  Dnnoli  R.  R. 

d  tiiifi|u<>liaiiaik  River,  nortb-riut  aide. 

r  Norlhrrn  Oentnil  Hallwur  JnncUon. 

/  lUltlm-ire  and  Oblo  R.  R. 

OCLIV.  ColarnHa  and  P«rl  DtpoiU  S.  S- 

BlaTkUnaB  on  ItiF  CalumbU  nnil  Fort  I>ep<»lt  R.  IC.  wm  eapted  t 
aia  ftirDlshed  by  Mr.  J.  B.  nmehlDiOD.  Uhlsf  EatlattT. 
Itatum;  Mm»  U<1<>  at  Purl  IMpailt.  neuir  -  OoMin  l«v«l. 


RTATIOJO. 


PwryrUhn-) CCUU 

Pon  Dciwrit 

P.  &  K  (.-.  R.  K  Jane.  (»)  CCUI 

Conominsi.  Crack 

ItallFrUr 

Ark  IlaTpa 

Ptwch  Buitum  («)  

Fbhiaarrrek 

FisbisRIilT 

McCUhFrrtT 

TmfcFnnMM 

Shuk's  Vmr 

Sftfb  Hubot 

WUkT-aRm 

VMkbunnn... 

OalBBnbti4>  


a  rbllwMrhUs  WUnBl&ctM 

»  iBarUna  vltk  ^Un«K*  OBlnl  H.  H. 

•  I>«rfc  BMI«a  K  K. " •"- 

Blnr.    HMUhtecvXL 
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CCLV.    Weilera.  Maryland  li.   It. 
Uoni  of  the  W.  M.  R.  It.,  w«re  copied  from  i.rofllB  fuml 
It  JWnm  tlilo  nl  Biilllmwe  =  ?  Ocenn  level. 

hed  IbroDib                   H 
IhertMul.                        H 

STATIONS. 

Tide. 

Ocena  Level.                                           ^M 

Jte.  Canton  Wharf. 

,  R.B.  Crowing  (a).... CC 

20 
150 

480 

600 

!)G0 
680 
080 

«0 
850 

2S0 
370 

475 
1373 

460 

C20 

3or, 

160 

480 
600 

860 
680 

680 

440 
8S0 

280 
370 

475 
1878 

480 

530 

3M 

1 

Hoii!"::*.'": 

iX  v. 

lie .. 

«.T..:.v.v'.v.".  ■.:".:■■■ 

^agc.. ":::;:::::::::::: 

Bridn... 

K!;::;:.;;::::::::::: 

Mi3tinclion(<j)  ...CCVU 

^e.  !.,■.'.'.". ;■:'"■ 

>rti?;.v.;:.v.".v.:;::::::': 

r»dV«1leyJunc(0CCVn 

«wport 

iMmttrt  Mid  PMomac  R.  R,  (or  Northern  C 
•«I«ilekDI»l.lonorPenno.Il.R.    CCVII. 
Hlb«rt«nil  VallBy  tt.  R.    Level  In  tnlle  CC 

en tral)  Crossing 
VllI  iB      reet. 

^^H                                    CGLVI.  BaUim«T»  and  Ohio  It.  R. 

^^^F            LeieUonCheB.  &0.  R.  R..  were  anplcd  rmin  H  pniQIe  iinil  nnti^s  In  the  nmr- 
1                       or  the  CompiLDy  si  BHllluiore,  by  pertnlaiilon  of  Mr.  W.  N,  Bolllug,  EaxInHr. 
r                       Datum  ^  TbelDveliHre  bwie  J  upon  inlU  (l<lo  at  Bnltlraore,  wri'I  are  aenonllnt 
1                         la  the  orl|lDBl  survey  of  ttie  raad  by  Mr.  B.  H.  LulrobP,  Chlvt  KD«lne«r,  nuar 

■ rear.  ago. 

^^^H            tt  WM  ImpoMtble  lo  gel  the  teveli  M  nil  itae  •lalloni  an  ibe  road.                        i 

■ 

Mean  Title 

Ocean  Level. 

^^H       Baltimore  (Camden  Stetiun) 

34 
M 

189 
813 

2112 
221 

272 

m 

541 
SUB 

24 
60 

189 
813 

aao 
sai 

273 

4«7 
M7 

see 

1 

^H        Winan'H  BtaiioD  (a) CU 

^^^H     " '- 

^H    x™j]^:. 

^^^m       Frederick  Cllj'  Jane,  (e)  ,  ..CCIX 
^^^H       HonocayR<ver 

Berlin               .... 

^^^H           a  BnUlmore  and  Potamac  R,  R.  CmwlnK.                                                        ^^^M 
^^^M           b  WMhlnglon  Bntl)c^h  B.  .t  O.  R.  R.  dlTorgM  ftom  mulu  Una  .l  thU  POtli^H 
^^^H           D  Frederick  Brenob  B.  A  O.  R.  11.                                                                            ■'^^91 
^^^M           d  Metropolitan  BruDch  B.  <t  ti.  R.  a  oonneets  Wtll>  muln  line.     .Vo  Jttrf*   *4^ 
^^^B        (Mji  Knc. 
^^^H          «  Wiwhinglon  Connly  DlvlHon  B.  4  o.  B.  It.  ioUi.  ro»1n  lloe  si  Uib  prt«»»- 

^^^B       li  one  or  tbe  R.  R*  of  tbo  8lBto  of  Virginia.                                                ^^H 
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TIONS. 

Mean  Tide. 

Ocean  Level. 

424 
484 

545 
562 

568 
689 

919 
993 

2620 

2550 

1397 
1856 
1820 

1227 
985 

888 

1150 
1146 

424 
484 

545 
562 

566 
639 

919 
993 

2620 

2550 

1397 
1856 
1820 

1227 
985 

888 

1150 
1146 

(about) 

1 , 

nel 

^otomac  River.... 
tun 

ek 

1 CCLIX 

om 

■ 

nnel 

nel • 

% 

nd  Ck>nnellsvillc  Branch  or  B.  &  O.  R.  R.  interseclH  main  line 


Branch  B.  <&  O.  R.  R.  diverges  from  main  line  at  this  point. 
R.  PHIL08.  80C.  XVI.  97.  8 


^^RS^'               ^^^HN 

^^^H                                 STATtONB. 

Mean  Tide. 

Ocean  LrveL 

U 

1104 
887 

1198 
101B 

eei 

048 
687 

1104 
887 

1198 
lOU 

oei 

H8 

(6M) 

1 

^^H        North  Fork  or  FiahCre«k 

■                    Roeeby'aRock 

1                     South  Bunk  of  Wheeling  Creek  } 
1                      WJueling,  HighWftter(>) 

1                              1  Hera  the  Il.It.«trllcei  the  Ohio  River  bunk  nud  Bscends  hence  to  Mtp- 

^^^^           Uhio  DlTliloQ  or  BHltlmore  Knd  Ohio  R.  R. 

^^^^L           )  WbeellDg.— Mr.  J.  T.  Oardoer,  In  b1>  "  Eloratlona  of  oortalndnlnrn  polRB." 
^^^^1         p.  tUfi  or  Muydcn'R  Report  Ot  ims,  tranU  rully  or  tb»  Invsl  of  tti«  Ohio  H1*tr  it 
^^^1         Wheeling,  In  relallon  to  tbe  leveli  or  Lhe  B.  &  O.  R.  R.,  ■nd  nrrlTo  *1  Ita 

^^^H         unprobitble  mil  to  lhe  Ohio  n-om  Bteubeavllle.  i^ovollnit  1  Toot  pvr  nlli, 
^^^1         whiohli  known  to  belt!  true  rate  or  rail,  rruro  P. «  H.  K.  IV  >n<l  CAP.  R.R. 
^^^B          ourveya.    High  water  &t  Wbeeil>i«  la  m'  by  a  A  O.  R.  R.  eurvey  of  U31  Ml 

^^^B             Le*«li  on  the  C*  P.  R.  l;.  wero  furnl.hed  by  Mr.  Jamoa  A.  Millhollaml.VIW 
^^^H          Prealdent  of  tbe  Company,  CmiiberlBiid,  MJ. 

^^^H                                 STATIONS. 

Above  Tide. 

. 

MO 

1208 
IBM 

1800 

1 

^^^H         Sckert  Branch  Jnnction  (A) 

^^^H         Mount  Savage  Juhctiou  (e> 

^^^^1           a  Baltimore  and  Ohio  R.  R.— Level  or  "  Cumberland  "  In  U.  A  0,  B.  ^^^^| 
^^^H         OGLVI  U  m,  whloh,  bowevar.  1>  Mr.  Ijklrobe'a  original                              ^^^H 

^^^B             eBHdE^portABedrordRR.                                                                              ^^^| 
^^^H             (i  OohDellBvllle  A  Plttcbargh  Branoli  B.  .1 0,  R.  It.                                      ^^^H 
^^^B             e  RejDlna  the  Baltimore  &  Ohio  R.  It.                                                             ^^^H 
^^^H           Note.— This  roiut  rang  baak  or  the  mounmin.  wciiof  i.be  river  tlmi^^^H 
^^^H          UumbcrlDDd                                                                                                               ^^^H 
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COL  VIII.  Cumbertand  TTirnpike  Head. 

Ml  m  the  Camberlnnd  Turnpiks  Rond  were  (Mipled  rrom  h  report  mnde 
lathon  Knight,  Chler  Engloeor  of  the  Balllniore  and  Ohio  R.  R.,  OclobOT 
BS.  Ther  were  purlly  tnlten  from  u  map  nnd  proDle  miulo  by  Jaiuoe 
rer.  In  1«3*.  Mr.  Knlglit  layii,  In  hl<  report,  "The  levolii  may  be  Bufll- 
t  aisounte  for  aach  a  road  (turnpike),  yet  are  not  so  exai't  OM  levolingr 


i:  Probcblymesn  II 


A  fioltlia 


NA-MES  OF  TOWNS,  i 


AboTE  Tide. 


wrlwid CCLVI 

burg 

Bttrage  Mountain  Summit 

;e  Rtvi-r,  2  mites  trora  its  bead 

P«v«lgc  MuuntAin  Summit 

Backbone  Mountain  Summit  at  (Beall's) 

hviding  Bustcm  and  Western  Wutcra 

ow  Mouniain  Summit  (Allegban;  Mtn.).. 

Iniitn'sIIiver 

->  Houniaii)  Summit . 

tr'a  Ridge  Summit,  a  spur  of  Negro  Houu- 

IngRid^  Summit 

bflrld  at  YoughioglieDf  lUver. 

n  mil  Summit 

Icocb  BU]  or  firiei7  Mountain 

a  Hill  or  Most  Western  Mountain 

oe  at  Western  Base  of  Laurel  Hilt 

ry*8  HiiL!".'.!!!;!;.^!;!!!!"!!!!!!!! 

nivltle  at  Monongahela  Itlver. 

MTOUgh 

lineton 

Alexandiia 

ding 


1405 
2450 
2500 
2412 

1085 


1750 
1400 
1797 


OCLIX  Pitt»bvTgh  and  Conntllttaie  B.  B. 

ela  OD  the  P.  *  C  Branch  of  the  B.  A  O.  R.  R.  were  copied  from  the  proflle 
I  ofllce  of  the  Company  at  Connalnvllle,  Fayette  County,  Pa. 
um:  A«  noted  ou  the  profile  l«  SHf  belaip  low  uiattr  at  ptttitmrgh,  andSll' 
MeonNde;  tborerore  SM'has  been  added  to  eanh  elevation,  at  copied  lyoiu 
'oSle  to  get  mean  tide  at  Baltimore  '^  T  oeenn  level. 


Ji  B.  A  O,  It.  R. 
lb.  A  Pa.  R.  R. 
Ginl  A  Bridgeport  R 
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STATIOK8. 

A»u>aed 
EKvaUon. 

Mean  l^d^ 

Ellenlla 

816 
870 

870.5 
104.6 

1119 

1347 

1T18 

1773 

I54B 

1438.S 

1360 

1810.0 

1148.0 

UBS 

1100 

1044 

ess 

906 
T88 
723 
«» 
407 
407 
880 
8W 
S54 
3») 
U3 

3aA 

8tt4 
290 

780 
7S4 
JM» 
1389 
1564 

ieu8 
isei 

8280 
2280 

aosa 

1M8 
1874 
1SS5 
1757 
1$4» 
1614 
1SS8 

1S4« 
1$1« 
1308 
1237 

HyenHUlo  (<i) CCI.S 

««rnnu#) CCLXI 

H^Tpotat  00 CC'xii 

G^^p^\y"///^\v^\\\\\"'.'.'^ 

Wl 
991 

6W 
B7S 

www  R.*k  (« OCLXIII 

ConnHVvllta(0 OCLXVI 

Br««l  Fori(n CCLTIV 

Pwltfwick...... 

I>«**..Ul) CCLXV 

m* 

aSrinir-* 

Wi 

jkcnh's  Cn>*'k. 

Smlth-«Mill 

IWi  Rvval 

Wrsl  JSvwton, -- 

S«irii*l«y  (I) XXXI 

Anninntnc't 

BoW<lo'i 

t'-o«lier»«illci 

AI[»Ti!lc 

<Vi-.i!» 

•I  s.  Ki    IK  A  IUtI>n..tfT  K.K.Junrll 
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^tATIONS. 

Elevntlon. 

Me.n  Tide. 

. 

254 
351 
E51 

asi 

251 

aai 

2M 
247 
2.'i3 
343 
270 
27.1 
2G9 
2.'ie 
249 
2.15 
2»7 
237 

7B8 
788 
7M 
7(H 
783 
7B3 
7BB 
761 
7liG 
7.'^7 
1U 
789 
783 
770 
783 
7flB 
7fll 
751 

A 

r.  ."T:::::;::::::i 

OOLX.  SalUbury  fl.  R. 

n  tbe  i»all»bary  R.  R.  were  furnished  by  Mr.  R.  1.  B&ti 
a  nin«  Kulb  np  OMileniBii'B  River,  [owsrds  the  Mary 

r,  C.  E. 

and  line. 

STATIONS. 

Mean  Tide. 

3095 
2063 

2007 
8073 
2075 
2100 
2131 

■ 

fiJnuV.  *.!'.!!"  !!X!! 

lis, 

n  and  BBlilmoro  Co»l  Mlnc^' 

COLXJ.  Buffalo  YalUy  R.  R. 

eyendale.  of 

r.  a  riillunn, 

Lesley.] 


150 


[Jan.  H, 


STATIONS. 

Mean  Tide. 

Garrett  (a) 

Burkholder. 

..CCLIX 

1947 
1992 

Beaehley 's 

2010 
2044 

Bitner 

Pine  Hill 

2064 

Hanflrer*8 

2073 

Berliii 

2176 

CCLXIL  Somerist  R,  B. 

Nora.— The  reoordt  of  this  road  were  destroyed  by  fire.    It  runs  north  into 
Somerset  Ck>unty  towards  Johnstown. 


CCLXIU,  FhyetU  Branch,  P.  j-  C7.  B,  B. 

Levels  on  this  Branch  of  the  Pittsburgh  and  ConnellsviUe  R.  R.  were  copied 
Itrom  a  profile  in  the  office  of  the  Company  at  Connellsville,  1^,  throagh  the 
kindness  of  Mr.  W.  H.  Taylor.  Resident  Engineer. 

Datum :  Meiui  tide  at  Baltimore,  Md. 

This  road  runs  southwest  along  the  west  foot  of  Chestnut  Ridge  towards  the 
Virginia  Stato  line. 


■    . — ■ 

STATIONS. 

..COUX 

Mean  Tide. 

White  UiKk(a) 

Kavette. * 

907 

9-24 

991 

101 1 

113S 

1175 

1084 

1009 

978 

981 

Watts 

Ouul>rtr 

Keniusou » 

Mt  HraavUvk 

l^iiumt* 

E>'aus* 

IK^iTtfS^lt***  ....',.., 

rnk>nlv>wn 

a  Junotlou  with  IMttsbur^h  Jt  vXmuellsvlUi?  R.  R  Just  above  Connellsv*- 
NwrK.— Th*^  v»thor  brUUv  vat  ^VuuelUvlUe  oarrle*  the  southwest  Penis- ^ 
ula  H.  K..  which  Also  run*  up  l^uubar  \.>et?k  to  rnioniown. 


CCiXir:   Mi.   nfK^safU  BrrMm\  R^  a  R.  B 


l>ata  obtaltt^sl  a*  the  last  m«>utiv>ned. 

This  road  ruu«  uv^ih<N»t  along  the  wv$t  tOot  o^  Ch««4nat  Ridge. 


^^^^               ^^^flB^^B 

8TATI0N8. 

HMD  Tide. 

1 

a,. 

SM 
1076 
1035 
IMO 
1045 
11183 
1037 
1086 
1083 

A 

lellou  with  Plltsbumh  anil  Connsllsvllle  R.  R.  at  Broad  Ford,  &.-i  mutt                V 
ConnolKvllle.                                                                                                                    ■ 

COLXr.  mekman'i  Sun  BrawK  F-  fr  C.  JJ.  B.                                   ■ 

■aabovv.                                                                                                                           1 
rood,  one  mtle  long,  ran*  narth  to  Coke  Banb.                                                            ■ 

STATIONS. 

Above  Tide. 

1 

m  JuDction(«) CCLIX 

873 

1006 

1 

ictlon  with  FlltiborKli  and  CoDnellBvllle  R.  R.  near  Davion. 

■.OIlphnpt,EnBl<.Ber. 

main  road  U  given  In  the  I  nones.  Table  XXX, 

road  oroBMii  the  Youghlogheny  at  ConnellivlllB.aDd  keeps  up  Dunbar 

R.    Ele*  Table  CCLXIII. 

STATIONS. 

Et™"^. 

Above  Tide. 

Ooean  Level.                   1 

Il«ville(a) CCLIX 

1B9.5 
153.6 

118 

90e 
803 

866 

873                      ■ 

ify  Waler  in  Youghioglieny 
Iver.  M  R.  R.  Bridge,  8.  W. 

^Hfttw  P.  ft  a  B.  R.  Here  on  a  BrtdKe.                                                                      ■ 

1152 


STATIONS. 

Elev.llgn. 

Above  Tl>le. 

^^ 

138 

144 

8«.4 

876.8 

MS 

2745 

800.7 

984.3 

886 
8»9 
996 
11S6 

im 

1038 
964 
983 

3j 

sea  "^ 


CClXTtl.   Toiighioghtny  Coal  Xint  LntU. 

BlevalloDS  or  0»I  Bpenlngtoa  Ibe  line  or  YoaRhlogheDy  R.  R.  fOrulaticd  h; 
Mr.  t.  V.  Woir.  Engineer  Vena  Qu  Coal  Compsay. 
DalDm :  That  of  tbe  Pa.  R.  tt. 

Yousbloghenr  Mine,  Sa.  1 T*.* 

"1 T».« 

"4 ««.» 

Th.Moor8'»ilrtaiHMcx)n>-»«HitlonP,*C.R.B, !*• 

Marker*  Drill  at  JuDotlou  of  V'lUKh.  R.  U tOM 

CCLXYIII.    WettmortlMd  LntU. 

Various  datura  poinu  In  WoBtmorelnnil  Couoty,  P«iii»ylTuila,  tram  a  int" 
vBy  made  by  Mr.  F.  Z.  HbellenborK,  Hupcrlntniiaent  at  tbe  WeatDtMelasA 
Coal  UiMUpuny.  Irvln'aSlimon,Peniia.  R.  R. 

Datum :  That  of  llie  Penuaylvanla  R.  R.  {Add  T'  ftir  Oceoa  IJevel.) 

Long  Run  Preabylerlan  Churoh  Benah  Mark  on  Door  8111 +  IISO' 

OlrclevlIlD  iDtenocLlon  of  Mount  PleaBant  Turnpike  witb  Ureenabars 

and  PIttsburKh  Turnpike iB^ 

Jaek«UDT]lls.   Turnpike  eaiit  end  of  town IIB^ 

Souin  Side  Mine  Moulb  Coal Ufrf*' 

Larlroer's  Cool  Mine W^I. 

Raj's  Coal  Bank:  on  farm  of  WUIlam  Ray'a  halra IIB^^ 

noblnaon'i  Coal  Bunk  ;  on  Atrra  of  R.  R.  Bobliuon tf^^' 

Blgley'n  Mines;    Mouth  of  Drain,  entry  from  AroutTong's  Oac«olA  .- 

Works,  P.  A  C.  R.  R.,  at  beati  of  Blgley's  Main  Entry M^^ 

Ooal  Hollow:  YoushloKheny  Coal  Hollow  Coal  Company**  Mluea.  be-  _ 

tweon  Oufltey-a  and  Shaner'i  BUtlon.  P.  *  C.  R.  R.    Coal Tg""^ 

Armalrong'a  Coal,  oppodte  Buena  Vlala  (eaatj. m^^^ 

Hoore'B  CohI  Mine RIE^^ 

fiater'a  Station.  P.  *  C!.  R.  U.     Coftl *«^^ 

Wealmoreland  Coal  dhnft  ICoal  T) in.  ~g 

Foitor  Sbaft  (Peon  Townsblii).    Coal W^^^- 

Penn  C>al  MiDo,  nortb  ilds  of  Ponn  BUtlon.  Pa.  R.R iaC^~^ 

Ktfer'a  Coal  Bank,  aoat  of  Penn  Station,  north  aide  of  Fa.  R.  R. .  .  ■  U**  - 

8inltb'(  Glial  Bank .   . .        Il^" ; 

Lonsbner'i  Coal  Bank " 


in  CUT.  two  mllei  Dorth  or  Manor  Statloa.  on  Pn.  R.  B~,  on 

idga  over  Driuhr  Kua 

WkI*.  iwo  miles  west  otUorrlnon  City 

/nJiT*ai<to»ofFreeportajidBa1txl>iirKltoatlB,iiortbeaatof8Blem. 

Burnt  Cnbla  fiUmmU,  betweuii  Allegheny  and  Monongabolk 
'men.  between  Beaver  Run  and  Turtle  Crnek,  one-tiBlr  mile 

>rlbeniit  of  Salem.. 

Crum  Itoail«{Delmonl  P.  O.J 

Cual  aiSalem  Cro«  Roaila, 

>i  Village  JUtad,  oppoaite  Orlat  Mill 


Tjuit  below  Mill.. 
Q  Ctoh  Hosdi  1 


n  Uufr<  Slaum  Orlit  M 

de'a  Coal  Bank  on  rood  leading  fl'om  E 

reoport 

Oobran'!  Coal  Bank 

Ron:  Wairr  la  Run  at  road  crosalng  Jai.  Cochran's  ftirm.. .  . 
Creek :  Water  In  Creek  at  nortbera  turnpike  cruulne,  on  Wau- 

inuui'a  Ihrm 

Creek:  Xorlhem  itimpite  crossing,  at  Long's 

Creek:  Wairr  In  Creek  at  Bemaiy'*  Mill 

I'a  SmunU,  between  waters  of  Turtle  Creek  and  Brushy  Ran  . 


CCLSIX  PitUhurgh,  Virginia  and  CharlMton  R.  B. 


'oadaaoends  tbe  weit  bank  or  the  Monongahola  River  from  Plttibui^b 
I'lrgln la  Statu  Line,  and  1>  In  prnceasorcomiiletloa  above  Monoagahelai 
:t  oroBies  the  river  rrom  Pittsburgh  to  Birmingham  on  a  high  bridge. 


STATIONS. 


reTlde.   Ocean  Level. 


iRttD... 
Hun... . 
sRan.. 
>Ruii... 


ellon  with  the  Plttabargh,  Cincinnati 

bridge. 

iCO.  AKKR.  rHILOS.  BOC.  XVI.  07,  T 


^^H                                         154                     ^^^^^H 

^^H                                   BTATIONS. 

AtraveTlde 

Down  LavAL 

■ 

788 
781 
739 
7Ki 
748 
781 
741 
785 

;s 

748 
140 
735 
737 
785 
760 
71B 
TBS 

^^^H        West  UFuwDBTille  (if) 

^^H           0  SurAuwor  irnteralonllnarjlMseTDa.                                              ^^^H 
^^^H           dlnStroetlDtroDt  or  Hotel.                                                                  ^^^H 

^^M                                         VII.    ALLEOHENY  SERIES.                      ^^M 

^^H                                            OCO.  Pitttburgh  Vila  LtMli.                        ^^| 
^^H            EloraUona  at  different  polnu  In  tlio  Clly  of  PllUburgh.  Piw.  were  funi1«3 
^^M           bj  Hr.  WliriuiD  MurllQ.  AwlHtuil  Eniilneer. 

^^H         cording  W  Mr.  Ja..  T.  Oardoer's  detormln«tlon.  U  ww.af  nbove  th«  Heatti  l»« 
^^H          port  of  1873. 

^^M                           BENCH    MARKS. 

City  Dktan. 

Ooean   LeveL 

■ 

^^H               IdcUdc  Plane.  Check  House.. 
^^H         On   Bell-pcmrac  of  Union   Depot, 

407.073 
47.308 

278.  H14 

28.108 
51.504 

16;).8S4 

401. 0T4 

1100.276 

1 

^^H        On  East  end  Duor-aill  of  Point 
^^H               Breeze  Hotu!  at  Intersection 
^^H                 of  Penn  and  Fifth  Avenue.. . 
^^H        On  BeltKwuree  of  MuoahallB  Dis- 
^^^m               till ery.  corner  Fcnn  Avenua 

9TS.0i^^^^^H 

^^H            Uu  liuur-HilI  ul   PuHl  UIIll.'l? 

^^H          On  Emlianknient  of  Lower  (old) 
^^^K                Reservoir  on  Bedford  Avaaiio 

^^H               Reservoir,  Bedford  Avenue. . 

750.mH 
IIOO.S'^I 

1 

■                        1S5                     ^^tH^^^B 

^CB  MARKS. 

CltyDotam. 

Ooean  Level. 

1 

,ine  of  Highland  Avo- 

cw)  Roservoir 

iDeoftleiTOnHm(Dew) 

SC3 
560 

1084.80 
125».» 

Line  of  BrUliant  HU1 

H          OCCI.  AlUghti^y  YaUey  B.  R. 

BttneghcaT  Vsller  R.  R..  rmm  Klttanlng  to  Oil  City,  were  copied 

llBBJ  Vall«j  H.  R.,  PlllsburBh.  Pa. 

on  of  the  roedwBS  leveled  .luring  Ihe  summer  of  1ST5.    The  elevtt- 

imlnsnuaHnmed  tobeaXKabovoilde.  Tbedinerenuehetween  tbe 

raouL  R.  K.  wltb  Ihe  main  line.  w»» made  lobe 2M'.    TbU  miut  ba 

louttr  hu  bcon  experlenped  In  oonnectliiK  the  Icvcli  or  tblsTosil 
olotben  In  Norltiwe*toni  Pen  nsy  Ivan  Is.  and  norollanc:e  «□  bo 

their  exBCtneu.    The?  are  evldunUy  too  low,  and  the  error  Mcma 
aM-fceldllTBrBiioe;  and  therefore  In  the  BennetfB  Braneb  Eiten- 
DCCII. 

OB,  the  loTol  at  Parker's  Cltj  Is,  by  this  A.llegbeny  Valley  R.  R,  T«- 
N  •MS':  wbereu,  Mr.  Luou  mukes  It  806',  or  IB  fc-et  higher.  See  Seo- 

FniDklln  this  Tahls  gives  STRS  +  IM  =  903';  whereas,  Lake  Shttr* 
in  aoulbern  (Franklin  Dlvlsloo)  Table  CCCLXII  makes  It  MUM  (.)■ 
f  STS  =  1017'.  or  M  feot  higher. 

Oil  City  tills  Table  gives  B8.T;  whereas  Oil  Creek  and  Allegheny 
.KXXIIVJglvcsWK',  or  ly  higher.    And  the  »ume  In  CCCLXXXVII 
kiln  Branch  of  Allanllo  and  Great  Western. 

of  polati  from  ntt»burgh  up  to  Klttanlng  oould  not  he  obtained 
ta.   There  Deem  to  be  no  records,  proOles  or  nol«i<  or  the  levels  of 

.burgh.  Fort  Wayne  and  Chicago  R.  R.,  Table  CCI.XXIU.                                             ■ 

TIONS. 

Assumed 

Tide. 

Ocean  Level. 

1 

(745) 
(778) 

J 

Jnactlon  (a) 

i^ 

H^B,  R.  O,  oast  to  Philadelphia.                                                                                  ^ 

^^WH^^                 ^^^ 

1 

^^F                          8TATI0NB. 

Arauroed 

Tide. 

Ooean  I^vel. 

^ 

Eelly's. 

"^J 

K.r. ::::;;:;::::: 

^^^M 

500 

784 

791 

4B8,8 

783 

TOO 

^^^H 

Pine  Creek 

503.2 

7ft« 

798 

0IU9 

7i>8 

605 

Mahoning..... 

514.4 

790 

806 

Reimerton 

63«.() 

81  a 

818 

Bed  Bank  Jimc(ft)CCcn 

540.0 

835 

833 

Pliilllpsburg 

545  3 

1430 

884 

Brady'B  Bend 

938 

Catfish B48.5  ,          833 

840 

Samh  Furnace 

.wi.5         xm 

848 

HillBVille 

G55.8              HHO 

840 

ato 

■ 

^^^            Monterey 

504.  T 

840 

^^L          FaAe^  Citj  (O-.CCCin 

679.3 

863 

870 

^^^1          Foxburg   

580 

870 

877 

^^P          Emlloton 

505.3 

879 

880 

^^F           Dotterer'B 

0O4.D 

889 

890 

1                     Black's 

012.G 

8B7 

904 

f                     Rockland 

aie.e 

001 

008 

St.  Ocorge'a 

034.0 

000 

910 

L                    Bcrub  Grew 

aai.T 

023 

039 

^^^           Brandon's 

6.11.4 
050.8 

036 
044 

948 
951 

■ 

^^L          Poster 

^^H         EoatSand)' 

065.1 

050 

057 

^^H          Cochran 

673.5 

057 

004 

^m         Pra^klinW  j^XH 

678.5 

063 

070 

^ 

^^M         f  Oil  city  («}--■  CCCl  V 

eM.3 

083 

090 

profll.«f»- 

^^H          nelt-i  Bmnnh  Eil.  of  Allegheny  Valley  It.  R.  +  fot-io.  whleli  k 

vea  iha  •»« 

lt•^  Thlal*^ 

^^^H           ever  dcpenda  on  the  Ptilla.  A  Erie  R.  R.  leveta,  Table 

,  which  ar* 

^^H          unreliable  u  tho«e  of  the  Allegheny  Vnlley  R.  K.   The  oonn« 

tion  b«l  V 

^^^H           Harrlaburs  nnd  PUtsbur(h,  round  by  the  West  Branoh  Biwqueb 

ann.  KIvpT. 

^^^H         divisible  lotu  three  aeclloni.  the  middle  one  (Bennett*  Braaoh  F 

stonolonH-J 

^^H           alone  belnn  reliable. 

^^H              e  Junction  with  Parker  and  Korn-*  City  R.  B. 

^^H              tt  JunollOQ  with  Atlantic  and  Croat  WMtero  R.  R.,  Md  Wit 

h  lAkaSb' 

c  ri»m»o*» 

^^H            depot.    Junction  with  Oli  City  end  Allegheny  Valley  R.  a 

^^^P              N0TS.~8evca  feet  ha*  been  added  tn  the  Mcoud  Rolunia  In 

haabott  4 

^J 

^^H                                    CCCn.  Btnnttt'i  Brnneh  ExUntion  B.  B. 

M 

.«s 

■«t^H 

^^H          of  Hr.  U.  ItiHOkatone,  Chief  EnglnMr. 

1 

ritlo  water  At  PbU>Ulrt)i>ita. 

.Ill,  hi>«ever,1ii  rtepunUeiit  upon  Ibo  level  of  Iho  caslern  tprmlnui  or 

TunoClon  with  the  Fbll.  *  Krie  ft.  R.    Kul  this  1»  known  to  be  too 

Ihoiie  or  Ibe  Allegliciiy  Valley  Main  Line,  aa  alnlctt  In  notta,  to 

In'a  orlslnftl  level  on  tbeP.  Ae.B.R.at  Dririwood  wuiTSS'.  TbUMr. 
k  Itar  bin  itatum  level  In  the  lurveyi  uf  the  Benoetl'a  Brunch  Exten- 
kcrou  to  the  Allegheny  Valley  R.  B.    Mr.  WIlaon'B  levels  are  given 

I. 


uniB  of  the  P.  «  B.  R.  H.  used  In  Tnble  CCXVI.  the  level  of  th 
taaalled  79S  (T  feet  higher).  I3olnmo  2  makes  Ihia  flrat  uorreutloD, 
I*  to  lift  tbe  Allegheny  Valley  levels  a  little,  but  not  near  en  ouch , 
[  la  loa  bUnk  for  a  future  correclloii,  when  the  levels  of  the  P.  *  E. 
fled,  nt  they  must  be  ;  for.  iLltboiigh  tbey  ntarl  nbouc  right  ut  Hnn- 
Mronlremly  about  30  (bet  too  low  at  WUIIanuport  by  Ibe  CaUnrlasa 
,,  aud  by  the  Northern  Central  K.  R.  (CC)  UsU  of  lovola;  and  feet 
:.ock  Haven  b;  the  Pennaylvaiila  R.  R.  (XV)  branch  IliU,  At  Em- 
o  tbey  ure  18  fbel  lower  than  tbe  BuOUo,  K.  Y.  A  Pbll.  Railroad 


thlsStfbet  added  to  the  previous  ' 
r  this  Bennett'a  Br.  Ext.  R.  R.  high 
a  nad  on  city.  It  is  probable,  ho 
D  IhO  Allegheny  Valley  R.  R.  line. 


-B'n 


I  not  sufflce  U 


VTIOKB. 

Above 
Tide. 

Above  Tide. 

Corrected 
Tide. 

Ooean  t*T«l. 

JnncUon    (a) 

TS8 
B48 
880 
808 
038 
040 
073 
093 
1014 
1073 
1123 
1IH3 
1245 
1385 
1381 
1381 
1378 
1374 
18fll 
1302 
1851 
1843 
138fl 

T03 
85S 
887 
OOG 
B4S 
05B 
080 
1000 
1021 
1080 
1120 
1170 
1253 
1393 
1888 
1388 
1385 
1881 
1308 
13G0 
13.18 
1849 
1342 

■Mttnt. 

lun(i) 

Tunnel  («). . . . 

BttJiW 

^^^S^^                ^^^^B 

^^H                         STATIONS. 

Above 
Tide. 

Abovd  Tlile. 

Onrrected 
TWa. 

Oeeaa  UnL 

^^H         HcAnnuttj  Run  (/).... 

1888 
1317 
1301 
1295 

1285 
1278 

isae 
isu 

1385 

ia» 

1109 
1200 
1180 
1183 

1181 
1187 
1124 
1107 

1082 
1075 
10(17 
10B3 
1060 
1054 
102JI 
1001 
040 
018 
803 
889 

1848 
1824 
1806 
1808 
1302 
1280 
1868 
1847 
1«8 
1S18 
1900 
1307 
1196 
1190 
1168 
1144 
1281 
1114 

loeo 

1083 
1074 
1070 
1067 
1061 
1083 
1006 
947 
930 
900 
SOS 
832 

'_^ 

^^H         Nkholeon'B  Hill 

^^H         Corder'sBuD 

^^^H         BktUesnake  Run 

^^M         Heathrillc 

^^H           Indlaniown  Run 

^^1            JVeri  mthUlum 

^^^1          Anilionr'fl  Neck 

^^1          Fiddler's  nun 

^^M         Bed  Bcink  Jun.  (A)  CCCI 

^^M                                                   RUaa  nranKh  of  A.  F.  R.  B.                     ^^H 

^^H          UwmDiiiun  (0--CCCn 

891 
018 

oca 

1043 
1141 
IICI 

laoa 

1335 
13(18 
130S 
1198 

898 
020 
978 
1050 
1148 
1188 
1309 
133S 
187S 
181S 
ISOB 

1 

^^1          Flddler'sRun  (j) 

^^B         Cherry  Hun 

^^H                g  SUgo  BrBDoh  R,  R.                                                                                  ^^^^1 
^^H                A  WIUi  AlleKUenyVallaTR.».                                                            ^^^^M 

'                      159                   ^^^H|^^^ 

■»».. 

Above 
Tide. 

Above  Tide 

--r      l-ea-X."..                   1 

1S18 
1300 
1328 
1150 
1133 
1102 
1090 
1085 

1226 
1307 
1335 
1157 

1129 
1109 
1007 

1 

le  Creek.... 
Sreek 

Boiton  Braneft  of  A.  Y.  R.  R.                                                     1 

) CCOU 

lft49            1059 
1050             1057 
1075             1083 
10B7            1104 
1118            1135 
1138             1145 

aaoe  Is  served  by  this  rand. 

■and  teel  from  the  point  of  dlvenccace  from  the  main  road. 

CCCm.  Parktr  and  Kana  City  R.  B. 

le  Parker  and  Karns  City  R.  R.  wr?re  taken  from  notes  In  pouei- 
m.  M.  Kipp.  Engineer  at  Parker  City.    TUe  datum  o(  li.e  prellral- 
K-u  an  lusiimed  level  IM  fuct  bolow  the  top  of  tho  west  abalment 

•he  bridge  rises  8'  going  east,  and  there  Is  a  further  rise  from  the 

(Till  make  the  datum  of  P.  A  K.  C.  R.  R.  below  the  A.  V.  R.  R.  de- 
1  +  1.98  =  113.97'.    Klcvallon  A.  V.  R.  R.  depot.  Parker  Clly  861  - 
amro  which  added  to  the  elevations  as  copied  from  notes  should 

lOHS. 

Above 

Above  Tide. 

.(«).. CCCI 

813 
8«0 
S8H.B0 
401 

410 

893 

1094 
10T9 
1136 
1150 
1159 

870 

1071 
1089 
1143 
1157 
1196 

«Chsny  Valley  R.  R. 

en  feel  has  been  ndded  to  the  HCond  colnmn  In  the  above  T*- 

tbe  mird  column  agree  with  Tables  CCCI  and  CCCII. 

CCCrr.  Oa  Orett  and  Atl«gfi«t)fi  Eher  R.  S. 

Levels  □□  the  Oil  Creek  and  Alleghenr  River  tl.R.  were  oopied  from  Ibepiv- 
flle  lu  the  omoe  of  the  Compuijr,  at  Oil  CIt;,  bj  permlulon  uf  C 1.  Hepban, 
Ski.,  Superintendent. 

DHtum :  r.  A  E.  tt.  R. 


STATIONS. 


Above  Tide.   Ooeui  LevaL 


..CCXV 


.  .cccLXvn 


Irvincton  (a) 

Dunn's  Eddj 

Pcona.  House 

Tbompson's 

Cobham 

T^oatc  

TmnkeyTllle. 

Hickory 

Junlum 

Tioneaia 

Stewart 

President 

Eagle  Rock. 

Hcniy'sBend 

OleopollH  

Walnut  Bend 

Rockwood. 

Imperial 

Oil  City 

HcClintock 

Rouseville 

Rynd  Farm 

TarrParm 

Coluniblft 

Petroleum  Centre . . 

Boyd  Farm 

Pioneer 

Shaffer 

Miller's  Farm. 

Titusvllie CCCVm 

Bfdetown. . . 
Bridge  (6),. 

QnfB  MlllB(0 CCCVII 

Meyer's  Bwilcb . . . 

Tryonylllfi 

Centreville 

Glyndcn 

Spartansburg 

Buromit 

Btewnrt'B  Switch.. 
A.&G.W.R.R.CroBsingCOCLXV 
Corry  (d) CCXV 


1158 
1144 
1140 


107§ 
1063 

loeo 

HM7 
1048 
10S4 


1019 
1010 
1003 


IMS 
1054 
1078 
1078 
1086 

iiao 

liI8 
1181 
1S80 

1241 

isee 

1280 
1300 


CCCV.  PilhaU  ValUi,  It.  R. 


am- 


LnkeErlv  Ocean  Lovel. 


r 


Dunkirk,  AlUgheny  Valley  arid  PiUiburgh  S.  R. 


«  Dunkirk.  AJlegheny  Valley  aod  PltUburgb  B.R.,  wni 
nisbed  by  Mr.  Henry  E.  Wrigley,  C.  H.,  wbo  obtuliied  U 
iDeer  In  ebBjrge  of  Ihe  road, 
ce  Erie. 


■!-LakeEcle  OcetJi  Level. 


tt.OK»«ngCCCLXV 


]321 
llt:l4 
1148 


1230 
134S 

1261 
1262 


-t- Lake  Erie  OMan  I^Yel. 


Hooni 

Caasadago  (o).. 

Bkidoiore 

Nortnn'B 

Fredonia 

Ptinkirk  id).  .CCCLXIII.  CLXII 

e  SurRu»  of  WBUir  7X1 

(t  On  the  llstrroiu  wlif 

MOuiiklrk,  bul-    " 

dtipot,  ibe  lnt«ki .. 

ofl^A.  AM.  a  R.R.  tKki 
■t  tbe  terminus  at  Ibia  r 


i 


D.A 


E>.R.R.»lii1  tbo  l„Fi.AM.R.  I{.  B.  un 
W  level,  anil  the  eleviiUuii  (w  Klvoo  i 
met.  It  la  Uicrrforc  Hdopted  bd  llie  < 


ceo  VII.   Union  and  Titun>au  R,  R. 

. —  -. ItepbL 

DbIuiu  1  p.  a  E.  iC  H 


O.C.A  A.B.R.R.Junc.(<i>  .CCCIT 

Hjdeiown 

Myur'e  Switch. , 

TryooTille 

Mable 

RlceTille 

LincolDTllle 

Lakerille , 

Bloomfield 

Union  <t) CCXV 

b  oil  Ci 


law 

18«9 
1899 
ism 
1257 


II d  Erie  It.K. 
CCOVUl   Penmyhania  and  PelrcUvm  it  B. 
he  PennsylTnnla  anil  Potroloum   H.  R.  Were  CumUbsd  W  ■ 
I.AhhI.  EtlEwV.  AG.  W.  It.  It..  MfiuKUIp,  Pn. 


1-  Lake  Erie   Oceui  L»*ti. 


Tltiiavllle CCCTV;  CCCT 

Newion  'i  Mills 

AtheaH  Mills 

Little  Cooley, 

Teeple  Town 

Cambridge. 

Edlnlioro 

Biuumit 

McEean'e  Comer. 

Erie CCCLXIV 


11B1 
125S 
1360 


1313 
1278 
106S 


Nora.— The  above  li 
yet  bulU.  but  Hie  iiroj 


e  la  ft'om  TltuivUle 
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COCIX.  (a)  Buffalo,  Carry  and  AtWurjA  U.  It. 


STATIONS. 

Above  Tide. 

•iion..COSV,  CCCIV, 
XV 

1428 

1474 
1417 
1146 
1545 
1SG8 
1629 
1300 
1221 
672 

1 

6) cccLxiii 

it  on  Ibl*  road  are  BuppoBecl  to  be  com 
lie  rrom  wtilcb  the  olevatlons  were  oopt 
or  ths  Rtatlona. 

t  With  L.  S.  *  M.  B.  R.  R.    Eicvntlon  o 
n  If ean  Surlbce  of  Atlantic  Oceao 


I 


Vni.  OHIO  LINE  SERIES. 

COCL.  PittifivrBh,  Cincinnati  and  St,  Louii  B,  B. 

tbe  Pittnbargb,  Clnelonntl  A  Ht.  Louis  Rallroiul.  were  copied  from 
e  ofDce  of  the  Company  at  PltlnburKh,  Pa.   Tbe  profile  wua  fur- 
[r.  a  U.  Felton,  Jr.,  acnl  Bupl. 
uno  KIT  I  van  la  B.  B.  levelsT  Aild  T  for  Ocean  level. 

BTATIONS.  Mean  Tide.   Ocean  Leve 


&;; 


McDonald'B .... 
Primrose 

Bridge,  No.  17  . 
BurgellBlowD... 


114« 
1333 
10(11 


Bridge.  No.  19  

Faria  Road 

Bridge.  No.  23 

Collier's  (d) 

Holllday  Cove 

Edpnglon  (0 . 

Btcubenvllle  (/) CCCLV 

a  PltUburiih  Union  Depot  (7*6",  OuUu«r.) 

t>  South  Bide  of  Ohio  River. 

c  Junction  with  Cbartler's  R.  R. 

•t  In  VlrBlnU. 

t  Eastalde  of  Ohio  RlTsr. 

/  Wo«t>'ldcor  Ohio  Elver  andJuncUon  wltl 
DivlAlun  R.  It. 


Qvolund  ntid  Plttsliurgh  tf" 


ESIevatlona  on 
w.  cniof  Englnwi.  P.  C.  &  St, 

Add  T*  to  roduoe  to  Ooeui  1bi 
BBld,  -  V, 


CCOLI.  CharUert  B.  R. 

Rranch  R.  R.,  were  rumlihod  by  Mr.  H.  L  Be* 

'  for  the  dlHrepancT  at  HmJ 
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H            CCCLU.   HempjUtd  R.   R. 

m  lbs  Hempllcld  Railway,  were  rurnlsbed  liy  Mr.  W.  N.  Ba)1ln(. 
O.  n,  R. 

in  tide  m  OaltltDore.  ^id..  eqimL  Ocean  level.    ( ^o  oonueotlon  OM 
Hblngton  belwoGD  the  HempfltMil  ftnd  dutrtlera  II.  R.  lioei.) 

TATION8. 

MesnTlde. 

Ocean   Le*el, 

(..) CCCLI 

(1049) 

ew 

1008 
683  0) 

1009 

89« 

734 
688 

674 

(1055) 

eso 

1008 
088(1) 

1009 

8B6 

784 
688 

674 
644 

Monof  lhBChnrller'»Il.n. 

1  Water  Blr«et>  W.    Mnrket  Pinoe  ear. 

ICLUI.  Pitliburgh,  Fbrl  Waynt  and  OMaago  R.  B. 

Ittaburgb.  Fort  Wayne  and  Chicago  R.  R.,  were  oopled  from  Itie 

>affliM>aLPIlUburHh).ruriili1ied  tlirough  the  klndnegsof  Mr.  P. 

blvr  Enelneer. 

k*  Brie.    Accepted  level  of  I«ke  Erie  above  Ocean  level  li  SIS'. 

»nmn  adds  1'  to  reduce  tb»  Icvola  of  Ihc  lecond  column!  to  hsr- 

bOM  Of  the  Pennsylvania  R  11. 

MJt  Ihal  the  Depot  at  Flttabnrgb  is  established  from  ihe  Allan- 

ram  tb«  Lake  Erie  aide,  vl  tb  a  probable  error  of  nbuut  one  fool. 

FTATJOKB.                        j  +  LakeErle 

Ooeon   Level. 

Ocenti  Level. 

•) 

173.10 

743 
739 
765 
732 
729 
72» 
726 
723 

745 
738 
764 
731 
728 
7Z8 
725 
722 

lfil.8B 
1G8.65 

ise.iio 

166,50 
153.04 
U9.77 



L             JUA 

STATIOMa. 


-t-Lak«  Brl*   Oeaan  Lavet. 


Hnyaville 

Bewldcley 

Edgewunb  

Leetsdale 

Fair  Oaki 

ECODOIU7 

BcoDomy  SwltcU 

Btden 

ReiulDgtoD 

Freeduiu 

Rochestor  (A) CCCLT 

Now  Briataton 

Dc^uvur  E^U 

aullivMi 

WalUco  Run 

Hoiticwood  {«) CCCUX 

Highlftnd 

Summit  Cut. 

DnrllnglaD 

New  (fnllllee 

Edoi)<<0 4.<M 

8Ut«  Line 472 

Palettine vm 

LwilB'sBun 470 

Now  Wklcrfurd 503 

Bull  Crock 5151 

Cotumbitina KH 

Mill  Creek  584 

BeaverCroek  -1871 

GrwiU  Greek 461 

Gr.  Cr.  Biding 454 

Middle  YoA 461 

AuMUfK 606 


140.80 
164.80 

]iia.ao 

143.44 
143.44 
148.44 
148.44 
138.14 
188.e4 
130.04 
134.24 
178.13 
1118  88 
203.  in 
823.M 
B76.7fl 
4TI.98 
4m. 71 
408.86 

sa-i.ao 

421.fH 


fr  JuDoUoti  Wllh  Clewli 
a  KawOHil*  nntncti  R. 

VhM«  iha  Now  LUbon  It.  ICJol 
■Ivan,  uid  iborofore  nucaaDectloD 


ind  Knd  PllUbUr^. 


BoiTtur  wr  l)Wo,  Tol. 


CoL  W.  UllBor  ■ 
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COOLV.   CUtAand  a-ad  PUtAurgh  R.  R. 

Claveland  and  Pltlaburgb  B.  It.,  were  eopleil  fl"ora  profile  ll 

>r.  iMlab  Linton,  Chief  Enslaver,  Raven nu,  Ohio, 
:  Ijtke  Eriej  ETA'  abovo  Ocean  levnl. 


8TATIONH. 

Ahovo 
Lake  E^e. 

Above  Tide. 

Iter  C«)..CCCLIII 
r(6)   

138 
125 
135 

130 
115 
121 
115 
306 

543 
613 

503 
637 

sie 

448 
471 
525 

B80 

ens 

550 
660 
530 
4B5 

SOO 
4.16 
474 
547 

480 
430 

120 
248 
868 
210 

224 

05 
56 

137 
137 
138 
126 

133 
120 
115 
121 
115 
806 

710 
710 
701 
699 
706 
693 
6»8 
694 
6S8 
879 

1116 
1185 
1076 
1300 
10B6 
1019 
1044 
1008 
1138 
1176 
1128 
1133 
1108 
1068 

1083 
1023 
1047 
1130 
1053 
993 

693 

821 
941 
788 
797 

668 
639 

ItMel^e 

londsviUe 

ff  Creek  (Mbelow) 
r  Creek  Summit. . 

ling  liiumiiiU 

Creek  (wttter).... 
Oreck(rBll) 

it  initwaler..... 

DA  Puhlic  Square.. 
imSlaUoa 

0.  Cunal,  rail  on 

ge 

ogft  Hirer  water., 
oga  River  bridge., 
a  Villap... ...:.. 

••a  Crwk.   (bolow 

K^  EucUd  street 
and'  Machine  shop 

I,  W.  4  ChlCMta  B.  R.  1ST. 


It  &50  reet  from 
ivBllon  IsTOT.M. 
IB  orvol.  I.Oblo 


'  of  IhD  R,  tL  Irook  about  Allegheny  River  water  at  Franklin  haa  n 

r.  ilvdner  quotei  fntm  report  of  City  Engineer,  Uarch  15,  tS7l,  vpofe  9 
■n'a  nepina  of  \«n),  tai  Plltsbargb: 

•at»r,  City  Datom mM  J 

WMer.  liffl TWm  .1 
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CCCL  VI.  Jlioer  Dkition  C.  §■  P.  R.  R. 


BTATI0N8, 

+L«ke  Eric 

Ocean  I^val, 

Yellow  Creek  <aa  aboTe)  (a) 

111 
125 

DO 

00 
86 

,.           ■ 

■ 

098                  ^M 

l^fl 

Steobcnville  (*) CCCL 

>«  IH 

M8               ■ 

H 

Bridgeport  («) CCLVI 

BoUaire  (d) CCLVI 

»                I 

a  Down  tha  west  bunk  of  Ihe  Oblo. 

b  JancUon  irlth  Pltliburgh,  CInolnnaM  and  SL   tioulii. 

e  JunoUon  with  BaltJinare  and  Olilr)  It.  R. 

d  Junction  Ceni™i  Dlv.  Halt,  and  Ohio  K.  B. 

COCL  Vn.  Btantr  Ut»U. 

Bench  Mnrks  In  vlolnlly  of  Denver,  Pn..  furnUhml  by  Mr.  Juncal^ 
County  Surveyor,  who  received  the  Information  from  nolei  of  Mr.  J.  S^ 
U.  B.  linglneer. 

Sentih  Mark: 

Plow  Otmpanii't  bnUiliiia  M  h 


15  Cat  aud  mnrked  with  n  erosion  n  flat  uliine  W  feel  from  nrolol 
Inward  river,  nndoppoallc  a  point  Ao'  west  of  weiE  end 

Jteovpr  tUitlan , 

The  above  kvoli  wore  brought  from  P1lt«buri(h  from  a  Benob,  whoe*j| 

ence  abovB  main  tide  wee  given  by  thunty  EnKlnuer.  na  determlaed  fl 

Penniylvanla  B.  B.  level. 


CCCLVm.  NttB  Cattl*  nnd  Btaeer  Valley  B.  B. 

Levels  on  the  New  Ca«Uo  and  Bcavor  Vftlloy  II.  R.,  were  nbtitlned  al  '*'*^J"  I 
burgh.  Pa.,  thronifh  the  klndneaaof  Mr.  F.  S.  HInUper.  Clit*f  Snglneer,  f.  tf'^JJ 
A  C.  tl.  R.    (Late  Biirvey). 

Datnm  :  Lake  Erie.  ST8' above  Ocean  level. 

Tbli  !■  part  of  the  AsbtsbulH,  Youngstuwn  uiid  PHtahurgh  II.  U. 


STATIONS. 


rood  (a) COCLni 


ice  Junction  (b).. 

[ngtOD 

BBtle  (e) 

■  Hills 


Lake  Erie.     0«eaii  Level. 


20t.0e 

910.04 
2Si)M 


.  B.  R  ((i)..CCCLXV 


294.8 

Esn.6 

244.a 


Ibiuvb,  Port  WEkTDB  nnil  CIiIohko  tl.  R. 

lUon  Wltb  Erie  »Dd  Plltiiburgh  R  R.  at  Lawronce.    Jt.  It.  track  at  Ihlt 

atoam  Hidter  in  rfiw. 

<llonwUliNo«CH*tlflaDd  YoungaUiiTii  Braaoh  of  Puts.  Fl.WnynBand 

B.R. 

Dtlo  and  Oreat  Weatarn  It.  R. 

■  Shore  and  Mlohlgan  Houthern  R.  K. 

CCCLXVni.  Beaear  CoaU,  ft-c. 


d  other  polnurrom  report  of  W.  O.  DarlDf,  Chlel 
dFrank]lDR.R.,Oct.7,  18«, 
k  BOC.  xyi.  97.  T 


NewCutle , 

Brier  Hill  (HaLoDias  Vaile;) 
Hotlenburgh  Lower  Vein. ... 

Sandj'  Litke , 

SandvLske,  Lower  Vein..., . 

HarrlBville , 

Gillande  Summit 

Franklin 


aCCLlX.  mm  OailU  and  KrarMit  B.  R 


lieveli  or  IheNewrscUeaiitl  Franklin 

tberood  rurnlilicil  by  Mr.  A,  VnuiltvoorL. 

Datum;  Lake  Rrle,  STB' above  Ocean  Io< 


New  OMUe(a) CCCLVin 

Eutbrook 

Ondiam'B 

Wilmln^n 

NesbftDock  FttlU 

Vol&nte 

Leeahurg ■. 

Hope  jHiie '...'.'... !.!!!!!!!!.... 

Mereerii) CCCLXl 

Tnmer's 

Jftckson  Centre 

Summit 

CouteoD 

Stoneboro  \e) COCLXin 

a  Jonclfon  wild  New  Caallc  nn< 
b  JUDCtloD  with  H he II ail KO  and 
D  Junction  with  Franklin  DIvIi 


CCOr.X.  Eria  and  PiUibargh  R.  R. 
la  and  PUlsbur^h  R,  11.  wnro 


a  Junction  with  Kew  Caatls  and  Youngilown   Bmnoh  of  Plttabni! 
Wayni!  and  Ohli-agi)  K.  R.    Tahle  CCCI.VIII. 
b  Crmlne'irA.AO.W.R.R.    So«  Table  CCCIJCV. 
e  CroMlng.  FruiktlD  Divlilon,  1»  8.  ft  M.  S.  ti.  H.   Sen  Table  CCCI 


I 
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-t-LakeBrie  Ocmui  LstcI. 


CMtle(a) CCCLVUI 


t  0.  W.  R.  R.  CroaslQK  W 
CCCLXV 


fvillo 

wrllh 

imil  (d) 

ickDtrille.. 


;^(e) CCCLXIII 


< «  eleVKtlOQ  gWen  ■  t »  polii  t 
katlon  witb  L.  S.  A  M.  S.  R. 


USTS*  above  Lake  Erie  -  lt«8' 


CCCLXI.  Shenanga  and  AlUglung  R.  J 


:  [AkaErle.    firs' al 


1       STATIONS, 

+  LateErto 

Ooenn  Level. 

L 

767 
877 
633 
SiM 

sni 

604 
583 
864 

1840 
1S50 
1205 
1108 
J137 
1177 
1158 
937 
961 

c 

I::; ;::::::::...!"::; 

t 

W^y^^y^^ ........ 

KV 

■!!?...:;::;::;;;;:::: 

■•> CCCLX 

wllb  Ibo  Erie  d  PUUbargh 


^H                                    CaCLSn.  Franklin  DkUhn.  T.ah>  Shore. 

^^"                LeveU  on  Fouihlln  DIvl.ltra  of  Ijike  Shnrn  unil  Mlohlpui  Suutfaera  R.  B. 
were  coplei]  from  (lie  proOle  In  thu  ulOce  of  the  CompBOf  U  ClevalKlid.  Ohto, 
bj  permlHlon  of  Mr.  J.  D.  H«wk».  AmI.  Engineer. 
D«tum:,Ln»eErle.    Sn' Bbuvc  Uceun  leVKi. 

^^L                                  STATIONS. 

flake  Erie 

OOMD  Lrvel. 

■ 

^H         Oil  CUT.  east  M CCCI 

^H      on  City  (i)..ccciv.  ccclxvii 

^H         Reno  (e) CCCLXVII 

436.80 
43fl.80 
444.50 
433.00 
444.  Ofl 
428.01 

o«3,oa 

511.07 
5IM.88 

600.88 
591.78 
5U8.0d 
0S0.08 
801.30 
407.00 
434.S1 

414.10 
610.00 

410.78 
487.87 

488.72 

023.20 

444.78 
868.07 
281.20 
74.H3 

1010 
1010 
1017 

OM 
1017 

000 
11«S 
1084 
1138 
1174 
1165 
1171 
1109 
1104 
1070 

W8 

987 
1088 

BM 
lOflO 
1057 

1005 

1018 
041 
854 
«48 

^^m         FnnkliD  (<0 CCCLXVII 

^^^H       tjnmmlt 

^H       Polk 

^H 

^H 

^H         A.  A  Q.  W.  R.  R.  CrwiDK  («) 

'                    JamcBtown  (  n CCCLX 

^^L        A^tabulft  (j?) CCCLXIII 

^^H             aOonDecUwIthAltegheny  Valley  R.  a.    See  Tnblc  CCCI.                      ^^M 

^^H             a  OnnnecU  with  Oil  Creek  and  Allegheny  River  R- It.,  we  TBblo  COO^H 

^^^H          with  Fmnkltn  Branr^b  of  the  AtlHUllo  and  Orsut  W»lern  R.  tt,      BttV^ 

^^H          CCCLXVII. 

^^^B             0  OounceU  with  Fmakllii  Brunch  of  the  Atlantic  ftiiil  Orenl  Wcslem  I*- 

^^H          Bae  Table  CCCLXVII. 

^^H             rf  CmnnnUi  with  Franklin  Bmnch  of  the  Atlnntlo  »n(l  Orent  WeMw^gj 

^^H            e  OroHlng.   Atlnntla   ttDd  Grent  Western   a  It.  near  B«lem.     f^^H 

^^m     cocLxv.                                                           ^^m 

^^B              CCroulnK.  Erie  and  Pltl8bnrghR.R.    HeeTnble  CCCLX.                      ^^H 
^^H             0  JnnctloD  with  MuInI.lneofL.B.«M.  S.  R.  It.                                     ^^H 

^^1                           CCCLXm.  Lake  Short  and  Mkhigaa  BoMhtm  B.  X.  ^^^H 
^^1            The  ol6vrkl1on>  of  the  Lnke  Bhore  nnU  Mlcl.icnn  Soathem  R.  B-3^^| 
^^^1          talned  nt  CleTcland,  Ohiu,  lUrougti  thu  klndiiesi  of  M>-.  J.  I>.  tUWki^^^^l 

^^^            173                            ,L^„.           1 

Lake  Erie.   STV  above  Ooean  IbtcI.                                                                            1 

STATIONS. 

-t-LakeEHe 

Oceaa  Level. 

1 

(«) CLXII.  CCCVI 

24.B4 
58.15 
101.11 
181.24 
128.68 
108 
176.7.^ 
212.18 
231.4 
194.6 
157. 
128.SS 
11B.5 

lea 

102 
143.72 

UU 
78 
1U7.75 
98.40 
74.63 

see 

626 
724 
604 
697 
736 
760 
785 
S04 
768 
730 
6Q7 
666 
735 
735 
717 
663 
651 
681 
671 
648 

L(*) CCCVI 

rO CCCLS 

la  (•) CCCLX 

ecu  at  Dunkirk  with  Erie  B.  R..  THbla  CCXII.  and  wltb  the  Dunkirk, 
y  Vnlley  aad  PitUburgh  R.  R.    Heo  Table  CCCVI. 

CIS. 

scUiaErlewlthPhlladclpbliiandErieR.lt.    See  Tabic  Cl-XV. 
ecta  ut  Qirard  with  tho  Erie  and  Flt[«burBh  R.  H.   See  Table  CfCI.X. 
lUD  Dlvlalon  dlversee  r^om  the  Main  Lino  at  Ashtabula.    See  Tabl* 

L 

CCCLXir.    Erie  City  Lwol: 

nun  nr  |>olnl8  In  the  City  ol  Erie,  Pb.,  wnro  ruriiished  by  Mr.   Irvln 
:  Lake  Erie.    ST*  above  Oitean  level. 

Lake  Erie. 

Ocean  Level. 

1 

t  Strwsl.  at  aecond  Stree 

70 
1»0 

285 

643 
7ffiJ 

808 

4 

^^Ktha  oUSoe  of  the  CoDipuoy  al  Uendville.  Pil.                                                 ■ 
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¥ 


DfttniD :  Lobe  Erie.   GTS*  abore  Oeeui  level. 


STATIONS. 


»(<!) CLXU 

Bucktoath 

Red  House 

Cold  Spring. 

Steamburg. 

Buidolph 

WUerboTO 

Kennedy. 

Poland 

LeTanl 

Jamealown  {*) CCCVI 

Asbville 


Bute  Line 

Freehold. 

Columbus 

Corry  (<i>.  -CCCIT.CCCV.CCCIX 
Concord 

Mill  Viuies .   ■ '■  '....'..'....■. 

Miller's 

Cambridge 


Bocgertnwu 

Meadville 

Freoklin    Junction    Branch     (d) 

CCCLSVII 

Sutton's 

Ennsburg 

Adamavllle 

Sugar  Orore 

Oreenville 

ShenangoC*) CGCLXI 

TransrerC/) CCCLX 

Cl&rksvllle 

Crawford's 

Orsngevllle. 

Burgtill 

Johnson's  Summit 

Baconsburg. 

Leavitla'b'u'rg  Ig) '.'.'.'.'.'.'CCCLSVI 


OccBQ  Level. 


1884 
1371 
lUi 
13fi8 
1404 
1375 
1263 
134(1 
1207 

1331 
18S0 

1428 
14.18 
1547 
1437 
1480 
1B93 
ISftT 


1129 
1107 
1077 


te  inixe  i.i.jlii. 

r  aud  Plruburgh  B.II.   Bee TbIiIc  OCCV'^ 

^.R;  neeTsbloaX-IV.     rtilliulalphU  ft    •* 


b  CrosH 

e  Junction  Willi  O.  C,  A  A.  li.  R.  It;  . 
B.  B.,  Tablo  CCXV.    Budftlo,  Corry  ond  PllUibursh  R,  R,.  C«riX.  , 

d  Franklin  Branch  of  A.  *  G.  W.  R.  R,  diverge*  from  Main  LiQo  lhre«  ••""^ 
■oulheiutor  Meadville.    Hee  Table  CCCLX Vll. 

■  JnnoUon  wUti  HbeuanRO  and  Allegbeny  R,  R.   See  Table  U<JCLXt. 

/  Crossing.  Erie  and  Fituburgh  H.  B.    S«c  Table  CtXJUE.  - 

e  Junction  with  Mahoning  Division  of  A.  &a.W.  R.  R.  Bee  Table  CCCI*'^ 
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0N8. 

Ijike^Brle. 

Ocean  Level. 

■ 

; 

305 
350 

850 

384 
280? 
290 
338 
BIO 
336 
327 
332 
340 
372 
453 
SBO 
SIS 
450 
457 
4119 
240 
34 

839 
V32 
B81 
823 
957 
MS 
803 
9tl 
883 
900 
900 
8U5 
013 
MS 
1028 
1109 
1088 
1023 
1030 
1043 
813 
6B7 

lUl  Halo  Llae.  A.  t  a.  W.  &.  R.                                                                   ^^^H 
Lh  Nllee  and  New  LUboa  R.  R.                                                                   ^^^H 
tb  Main  Line,  A.  A  (i.  W.  B.  R.                                                                     ^^^H 

inZ   lYankUn  Sraneh,  A.  ^  Q.  W.B  S.                        ^^H 

bifs. 

Above 
Lake  Erie. 

Ocean                                              ^^^^| 

497 
524 

488 

457 
430 

S09 
441 
433 

1070 
1097 
1001 

1030 
1003 
B73 

lOU 
995 

1 

■.".'".■.cccLxii 

..CCCI.CCCIV 

tb«  Frockiln  Division  of  the  L.  8.  A  M.  S.  H.  11.    See  Table           ^^H 

AlleBbea;  Valley    R.  R.,  Table  CUCIi  and  with  OH    Creek          ^^H 
t  R.  R.    See  Table  CCCIV.                                                                            ^^^| 
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CaCLXVm.  Skanm  BrmA,  A.  ff  0.  V.  B.  B. 

STATIONS. 

Abova 
L<ik«Erte. 

Above  Tide. 

^ 

Jnnction  (a) 

SS9 
270 

BBS 
848 

1 

BndufBoad. 

b  Uain  LlDo,  A.  AQ.V.R.  H..  ava 
APPENDIX 
Moantain   Summit  Lerelt. 
of  BtumulU  of  dividing 


SUUMtTS. 


Nescopeck,  N.P.R.  B 

Elk  &  Weal  Creek,  P.  A  E.  R.  R. 

Bug&r  Run  Onp 

Wwt  of  Olesn,  N.  Y.  &  B.  R,  B. . 
Blair's  Gaii,  Allegheny  &  Portage 

Railroad 

Wilion'B  Gap.  B.  &  O.  R.  R.. 
Sand  PalcU,  P.  &  C.  R.  R. . . . 

Clarion,  P.  &  E.  R.  R. 

Calawissa    Extension    of     Little 

Schuylkill  R.  R. 

Elmira.  S.  Y.  &  E.  R.  R 

Chamboraburg  &  PitUburgh  (o>. 


1877 
2101 
1S7S 


1450 
U1& 


Ocean  I.eTal. 


Note.— Tlie  above  levaU  were  copied  b;  Ur.  O.  W.  IjevBieT  trotn  Xl. 

uonmilum,  April  nb.  I*W,  ■od  are  nuppoMHl  by  Mr.  LeiaflH  t^ 
lyam  survey*  made  by  Col.  Charles  H.  Schlatior,  1u  INSSorUQR. 
a  Summit  betweeu  Lliambertburg  and  Pltlshiinrh,  oo  tomptke. 

CUarfictd  Coantg  LeuU. 

Blatement  of  level*  In  the  Clearlleld  Region  rtimlHhMl  by  Ur.  S.  M.lMP' 
Civil  Knglneer.    Add  r  Ibr  Ocean  lev«l. 


Tjrone  Junction  of  T.  ft  C.  R  R, 
Mid  Pa.  H.R. 

Vaiucojoc. 

Ganlner's.. 

Mt.  Pleasanl , 

£iiii);h'«  OapSunuiiit 

Emieh't  U*p  Sunuult,  Natnml 
SuTfiuc  or  ground. I 

Oactola I         HT8 

Pool.  OmcoU  Dam 
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STATIONS. 

T.. 

Ocean  Levol. 

BeftTnr  Rnn . , , . 

1444 

1487 

1447 
1470 

ilMrRuD 

Mciuatnin  Braoch 

148.-> 

1488 

Whit«eii]e'8  Run. 

1488 

1401 

1683 

1630 

Allegheny  Mountain  at 

«  Summit.  3  Spring  Gap 

2230 

Alle^eny  Mountain  at 

em  Summit.  8  Spring 

2278 

2281 

eiwt  of  Northern  Sum- 

SpringOap,  and  highest 

d 

2611 

2614 

Allegbenj  Mountain  in 

ween  north  fork  of  Sink- 

and  Mountain  Branch.. 

2406 

2409 

Allegheny  Mountain  in 

tween  Laurel  Bun  and 

rr  of  Mountain  Brandi.. 

2804 

2367 

klleghenv  Mountain  in 

iween    Bear   Rnn   and 

Pleasant  Run 

3231 
1688 

2234 

1641 

laJ  Bank 

oal  Bank  on  pike,  two 

ast  of  Janesville 

1670 

1678 

ddr  Run  at  pike  cross- 
IT  JaneaTille 

1450 

1453 

e's  Gap  b  divide  between 
nnon  &  Olearfleid  watera 

1618 

1621 

ceofBig  and  Little  Mud 

DR 

1321 

1324 

Fbt   Summit    in  divide 

a  Beaver  Run  and  Clear 

raters 

1C03.5 

1007 

ce    of   Big   Muddy  and 

Eld  Creek,  near  Madeira 

1902 

1305 

ie.  Level  of  top  of  rail  o 

1482 

1405 

a  Colliery  LeVel'ofbolton 

•ITeIn 

1528 

1528 

of  water    in   Clearflel 

at  Glen  Hope 

1319 

1323 

or  WHter  in  Big  Mudd 

»l  turnpike  crossing,    1 
»en  of  JanesTille 

1345 

1348 

1 

''iCTOwroodH 

lS(t8 

1571 

»  Summit    in  Clearflel 

( 

[oahannon  divide 

1723 

1736 

a 

1 

3423 
a 

2431 

Khi  lOiies    ttkree    mile 

f  Ow»la(t) 

1465 

1468 
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Centre  County  LtrtU. 

lloni  of  t>oInUoa  eiperlmeotal  lloe  rroin  Belleronte  to  Bprini  X 
t.  L.  Snmmervllle,  R.  E..  Bcllelbtitu  and  Snow  Sboe  Railrosd. 
■  for  Ocean  Level. 


STATIONS. 

Tide. 

0«NM    LBTBl. 

■ 

Crossing    Nituny   Mounlain    at 

1129 

1072 

leso 

IW4 

1188 
1079 

lesT 

1 

Head  of  Penn's  Creek  (wni^r)  . . , 
Bprine  Mills  intersection  with  L. 

C.&B.C.R.R 

Bellefoate  and  Lewistowa  turn- 
pike croniug,  Nitttmy    Houn- 
tBin 

OVn.  Lehigh  and  Suiquthanna  R.  R.  M 

e  puge  43  al>ove.  ^t 

le  (iilIriwlDg  tables  have Juiltjoen  reoef  ved  from  Ur.  John  W-CrellUrV 
letter  dated,  Kauob  Cliuak.  May  1, 1ST8. 


BlevaUoDi.   Ocean  Leval. 


Top  of  rail  L.  V.  Track  at      __ 

PbillipBl)urg CXIV 

Eaalon CVll 

Glendon 

Freotnansburg 

Bethlebem 

Belli  leliem  Junction 

AUentown  

Lower  Catoaaugu 

Upper  Catasaugn 

Laubadt'e 

Singfried'a  Bridge 

Priechler'B 

Lockport 

Wnlniit  Port 

Lebigta  Uap 

Hftzaidvillu 

BowmanBville 

Pan7Tille 

Weiasport 

Lebigbton   

Maucb  Chunk 

Co»l  Port 

Peno  Haven  Junction 

Fenn  Haven 


217.4 
215.1 
216.00 
219.51 
8S1.78 
S85.54 
289.85 
267.2a 
271.02 

asaea 

808.83 
810.03 
34fl.»5 
3^0.42 
871.48 


l^n,  above.                                                                                                                    ^M 

STATIONS. 

ElcntloDK. 

OMtto  Level. 

1 

801.110 
1005.19 
U75.M 
1321.48 
1287.43 

nd   

t«  a,  »lwva.                                                                                                                     ^M 

STATIONS. 

„„..,». 

0„„I.,.,. 

1 

rtiou 

239.35 
289.129 

298.  fl7 
313.0T7 
833.257 
862.387 
482.667 
575.927 

A 

iiwrille 

H       Stakd  Meeting,  January  21 ,  1876.                       ^^^^ 
^L               Present,  1.5  members.                                j^^^^H 
^BOfr-PresideDt,  Mr.  Fraley,  in  the  Chair.                ^^^H 

id  to  be  placed  in  the  Album. 

tera  of  envoy  were  receiveil   from  the  R.  Academy  at 
holm,  and  the  R.  Observatory  at  Greenwich, 
wtiona  for  the  Library  were  receive<l  from  the  R. 
!tny  at  Stockholm,  R.  Academy  and  Ob.servatoiy  at 
,  Victoria   Institute,   Nature,   Geological   .Society  at 
n.  American  Journal   of  Science,  P.  &  L.  Society  at 
,  Antiquarian  Society  at  Albany,  Academy  of  N.  S.  at 
ielphia,  Franklin  Institute,  Medical  Journal,  Engineer 
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Department  U.  B.  A.,  Congressional  Library,  V 
Historical  Society,  and  a  Coinmittee  of  the  Boetir 
of  Civil  Engineera. 

Mr.  Chase  described  a  Japanese  translation  o< 
Hartehorne's  book  entitled,  "  Essentials  of  thf 
Medicine." 

Mr.  Price  exhibited  a  pieco  of  wood,  veiy  (' 
and  not  at  all  mineralized,  recently  obtaiiM 
well,  and  desired  to  place  on  record  the  & 
randum : 

Two  wells  for  drains  hare  been  dug  at  and  nrar  tb'  ^ 

Hotel  at  the  southwest  comer  of  Broiid  and  Walni  ^ 

part  of  the  old  city  of  two  square  itdlus  in  area. 
brick  ctsy,  the  digging  was  through  tirni  liluc  clay  i 
feet  from  the  curb  line  ;  then  One  gnivil  :  and  at  tli 
gravel,"  which  was  penetraled  to  lb.'  ilrpthof  37  {■ 
the  digging  ceased,  without  going  hvluvi  tlint  gn< 
coarsest,  with  pebbles  two  or  three  Inches  in  dUn 
scattered  some  unrounded  stones,  with  aaglea  n' 
a  few  inchea  lo  length,  and  the  largest  not  ovt 
the  bottom  was  found  the  limb  of  a  tree,  two  i> 
diameter. 

Mr.  Blodget  described  the  clays 
the  city,  and  a  map  of  Broad  street 
League  Island,  which  ho  had  publl 
were  evenly  deposited  at  about  the 
Mr  Blodget  said  that,  in  the  borin^B  or. 
inlcnded,  llie  gravel  beneath  the  clay  wh 
and  furniB  the  river  bed,  affording  ^ood 
where,  the  cenlral  channel  being  &(  fiit- 
16  ft'iit  below  ll8w  water  mark.    A  1 1 
the  island     The  southern  end  show 
on  exposure,  and  is  used  for  erabauki 
for  the  large  bank,  one  fool  of  quid  K"» 

which  lay  Qrtn  gravel ;  the  series  ft-  QpHMMl, 

loam  ;  2,  sandy  clay  and  blue  cla;  ^  TOghWBtt. 

through  blue  clay  took  firm  hold  li 

Mr  Talhem  said  that  at  Fiau  ai  4, 

sepiirated  by  20  feet  of  blue  clay  t         ^fftlAaAe, 
a  particle  of  gravel. 

Morris,  Tasker  &  Co.'a  well  i 

striking  TOck,  and  continued  In 

Mr.  Price  said  that  UU  presei 


■OUID, 


4 


^or. 


ambers  was  post- 


the  Building  Fand 


ropriation  of  $600  was 
jf  the  onboand  Serials  in 


was 


i3e  of  this  Society  be  appointed 
.  attempting  a  representation  of 
Physical  Science  in  the  United 

jnnial,  and  of  inviting  the  co-op- 

in  such  representations. 

xcer  and  Dr.  Campbell  were  appointed 


ballot  box  by  the  presiding  officer,  it 


c: 


Hunt  was  duly  elected  a  member  of  the 


ting  was  adjourned. 
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NEBULAR  ACTION  IN  THE  80I.AR  SYSTEM, 

Br  Flint  Bahle  Chase, 

rnOFESHOR  OF  rmLosOFOr  ta  haverford  coi.i.K(ik.  ■ 

(Sead  btfore  the  American  Phihfophical  Sorieli/,  April  2lit,  IKH.) 

In  filudyiDg  Ihe  BpocUl  evidences  of  nebular  acllon,  we  And  TMwa»*i| 
nlflcant  relations,  based  on  tlic  foltowing  cardinal  plnnetMy  p 

which  Btockwell's*  values  arc  lakc-n : — 


BecuUr 


Hcculi 


Minn.  A[>li(.'lloE 

.88710  .455«  .476n      .17«M 

.72333  .74S88  -77442      .10218 

I.OOIKH)  1,03387  1.06774 

1.52309  1.64410  1.73638 

0.20280  G.427»5  0.01987 

9.53885  10.0DOOfl  10.3- 

5     17.88803    18.823W8    19.18858  30,04418  20.67918 

^     29.S9S17    29.73231     30.DB8S6  30.83591  80.46953 


.29748 

.81873 

.67384 

.09779 

.93S2a 

.9861B 

1.81105 

1.40822 

4.88033 

4,97824 

8.73445 

9.077B4 

.17M 
.10218 

.STUB 


1.  The  minimum  ecwnlricillen  of  the  principal  planets,  as  found  I 
BlockweU  are:— Neptune,  .00557:  UrnDUs,  .01176;  Satuni,  .01287;  JnpiU 
,0355;  Earth  and  Venus,  each,  0.  Tlie  mtlos,  coMnting  toward  SUQ,  n 
therefore,  T^  -i-  g  a^  1  :  2,11;  1;  :  K  =  1  ;  3,07.  The  cloaeneaa  of  Ibe 
approximations  to  the  fraction  ^,  suggests  their  prolwlile  dependence  on  aS 
through  h  h&lf-ndius,  which  would  (five  tlie  pnrticies  of  a  nebulons  rii 
the  velocity  of  separation, 

2.  The  secular  rang;es  of  the  planets  present  many  augjtestive  fMton 
Jupiler'e  (.88295)  corresponds  with  Earth's  orbiial  mdiua  of  spherical  gjr 
lion  (,68246);  Saturn's  (1.6068),  with  the  nucleal  tendency  of  £artli*Bklul 
radius,  (1.43321^1.6000);  Umnua's  (3.99111).  with  the  astcroMilbd 
and  with  a  linear  pendulum  of  which  Earth  occupies  an  oeolllatuiy  oOilI 
Mora's,  with  the  centre  of  linear  oscillation  of  Jupitcr'a;  Yenas'^  w3i 
the  centre  of  explosive  oscillation  of  Mercury's;  the  range  mim  of  Kspnn 
and  Banh.  (1.00886),  with  Earth's  me«n  vector-rmlius;  of  Veniw»ndH( 
cury.  (,60483),  with  the  kineUc  atmosphere  (.00087);  the  sum-ntia 
Earth  and  Venus,  (.28705),  with  the  ratio  of  Mercury's  greatest  eooenlri^ 
(,83172). 

8.  Btockwell's  estimates  for  the  maiimura  secular  eceentrleity.  TtM^ 
for  the  niBBseB  of  Jupii«r  and  Sutum,  and  Newcomb's  for  those  nt  TJnA 
and  Neptune,  give  the  following  vahioa  for  the  positions  of  matlts 
gravity,  at  secular  perihelion,  m»an,  and  secular  aphelion,  the  unit  btli 
Sun's  radius:  ""1 

•8m1th«oiilan  otintdbiitlons,  Zii,  pp.  m,  8fl, 


G  li 

0  Ij  .5360  .5888  .6347  i 

O  S  -1681  .1824  .1966  i 

O  V  -8238  .8276  .3823  ) 

These  valocs  likewise  cibibit  a  close  spprosimstioQ  lo  the  perihelion 

iKtSu  j,  between  the  com|>aQi(in  planetx  of  each  pair,  logotlier  witli  itidica- 

'  |]ou8  of  [iL'Imlar  rupture  but  nacn  Saturn  And  Uranus,  and  of  increasing  con - 

'densHtion  towards  Neptune  and  Jupiter.     The  perihelion  ratio  of  Noplune: 

Jupiter  =  1  :3.];  that  of  Uranus  ;  Salum  =  1  :3^,ornearly  Lbalof  a  nodal 

Ofvlslon,  to  the  entire  length,  of  a  linear  pcudulum.    The  reversal  in  tlie 

idlrectinn  of  condensation,  iMitween  the  central  and  tbe  exterior  belt,  may 

yerhap«  explain  the  retrograde  satellite  motions  of  Uranus  and  Neptune. 

■1.  If  we  coRiparu  the  perihelion  and  the  aphelion  centres  of  grarily  of 
CMnpAaioo  planets,  we  Qnd  (hat  .S34T  ia  near  the  centre  of  spberical  gyration 
(t'^  X  I.00I9  =  .6336)  of  1.0010,  and  that  .1081  is  near  the  centre  of 
sebnlnr  rupture  •(.1661)  of  .8323. 

The  liuie  of  revolution  varying  as  r*.  while  Ihe  time  of  rotation  with 
toe  velocity  due  to  interior  cii  tnea  varies  as  r',  the  limiting  radius  of  syn- 
cbronous  rotation  and  revolution,  for  any  given  expanding  or  contracting 
ancleus,  is  a  mean  proportional  between  the  limiting  radii  ot  interior 
ui4  Exterior  nnde«l  rupture.  I  have  shown  that  the  gravitating  impulses 
•re  4565  X  (1")"  per  second,  corresponding  in  IVequency  with  Ihe  red  rays 
of  Ught.  and  the  modulus  of  light  is 
[  36.1.356  X  86400  1  3 

tdtm  OS  the  primitive  radius  of  resisting  Inertia,  (r)*,  Neptune's  position 
would  accord  with  the  corresponding  nucleal  radius  {r  ^6077.3  solar  radii), 
ind  MdrcoT)''*  with  the  mdius  of  internal  rupture  (r'  =■  77,06  solar  radii) 
fSuuni'i  place  being  fixed,  as  we  have  seen,  by  the  centre  of  nucleul  plane- 
luj  Innrtia.  its  maan  aphelion  mdius  appears  to  lukve  influenced  Ncptune^'s 
[KKlliwi,  while  Earth's  neeular  aphelion  exerted  a  like  Influence  on  Mer- 
raiy'sposlUon;  for  1.04935  X  6077.2  ~  0371,  Neplunea  secular  [wribelion 
Will  9359,5,  a  diBference  ofless  tlian  \  of  one  percent.;  1,06774  X  77-86  = 
S''*^  Mercury's  mean  distance  being  83.17,  a  diflerence  of  about  ^^  of 
We  per  wnL 

*■  The  menn  proportional  between  these  values  of  r'  and  r,  as  well  as 
*«»«on8iin'ii  radius  and  modulus,  is  088,3  solar  radii,  or  3.203  times  Earth's 
■■fl  twUns  vector,  which  is  near  the  outer  limit  of  the  asleroidal  belt. 
"ItaerBiM  very  closely  with  the  secular  range  of  Uranus  (2.UIII  1 1).  und  tbe 
"•"oo  b  aiili  closer  lo  the  ratio  between  the  gravitating  radii  of  Salum 

•VrtoellxBt^r-v'^. 
NKK.  AHZa.  PHILOB,  BOC.  XVI.  07.  X 
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the  three  cliief  coinpnnioa  plitQelary  paira,  indicate  the  Bams  law  of  nUH 
proptirtiomtlily.  between  interior  itnd  exterior  rupturing  tcadcndn.  Pot 
Jupiter's  secular  aphelion  (0.0108)  is  nl  llie  geometrical  mesui  (S.IlKi 
between  Earth's  mean  dlHtance  tmd  Neplune'i  Kculur  n|ihelii>D  (aO.UtSS). 
Neptune's  secular  perihelion  (29,568)  is  within  one  per  ceot,  or  0  X  Jnp- 
ter's  seeulsr  perlliellon,  or  in  tnverw  r«lia  of  the  indices  In  my  e<|iuU« 
or  products  of  tlgurste  powers,  (^'  X  S  *  X  71'  =  I;  '•) . 

7,  The  nodal  inHuenee  uf  tinuar  centres  of  oecillniion,  on  material  pUtt- 
ctes  wbicli  arc  subjected  to  radial  "  lines  offbrce."  is  shown  In  the  fMMr- 
radii  of  tbe  three  onler  planets,  (Satum.  metm  aphelion.  10;  Umnusi  Mta 
aphtiion,  20.044;  Neptune,  truan,  30.034).  This  tendency  would  be  ttM 
by  the  apparent  primitive  inteTpoeition  of  8ud  between  Jupltvr  and  tiM 
exterior  planets;  fur  SiLlurn's  veclor-rBdIus  Is  so  small,  In  eom|mritOIl  with 
modulus,  tliat  tbe  above  positions  represent  the  gcoDieirical  ptu^reah'i. 
<»  +  1).  (»  +  1)'.  O  +  1)'.  as  well  as  the  arilbmoticnl  peudalnm  pmp» 
alon,  1,  2.  S,  thuit  satUfying  the  rcquireraenle,  both  of  elastic  media  Ol  rf 
simple  force-lines.  The  many  Indicatinns  that  Jupiter  and  Sntnm  mn 
once  parts  of  the  same  nebular  belt,  with  a  mean  nodal  dltfVTonce*  or  180°, 
serve  to  connect  tliose  accordances  with  the  flgurate  ei|uation. 

8.  As  further  clews  to  the  significance  of  the  flgumie  oquallnn.  It  uajti* 
well  to  note  the  cluseneasof  tbe  acoonlance  between  the  mass-ratlui  0  :f,     i 
S'^O  '  3/,  and  thedlsUnce-ratio(u  :  0)';  as  wellaeStodcweirsntiiiiPi' 
mean  perihelion  and  node-motion. 

0.  The  radial  light  oeei  Hal  ion  which  is  synchronous  with  the  ]it9em 
limit  of  possible  circular  revolmioti,  is  10020, "35  -^  4fl7.'B3.'i  =  20.19* 
Earth's  veclur-radii,  which  Is  also  the  rupturing  mdlus  of  tlie  relnienJ^' 
aatellite  and  the  direct -sate  I  lite  planets,  the  dilTerence  between  the  secuf^ 
aphelia  of  tteturn  and  Neptune,  (or  the  vectoT'rndiiis  of  Noptuue  relatlrsl^ 
to  the  nebular  planetary  centre  of  inertia),  lielng  20.136:  the  mean  apbdk^^ 
v«ctor-radius  of  Uranus  =  20.044;  the  niiOor  axis  of  the  November  meu  ^ 
and  tbe  secular  aphelion  of  Uranus,  each  ^:  S0.68;  twicu  Saturn's 
aphelion  =  20.09;  the  original  nebular  activity  thus  combiuliii;  with  Ib*^ 
satellite  influences,  in  mfdntoining  SaUirn's  rings.  Mureovcr,  Ncpvuse*''^ 
secular  perihelion  =^  1.4313  X  the  secular  aphelion  of  Uraniw,  {the  ■•fcitwl^ 
radius"  or  tbe  limiting  radius  of  equality,  tuwaids  which  t  hatenbow.-^ 
thai  all  central  forces  mathematically  tend,  Itelng  1,4'282).  j 

10.  The  sum  of  Uranus's  mean,  and  Birth's  secular  perihelion  vector^ 
radius  =  30,Q1-'>S,  The  impons.nce  of  Earth's  position,  the  ncnr  apptoif^ 
matlun  of  this  sum  to  the  cardinal  ll^lit  oscillation  (0],  and  the  Indicating 
of  a  somewhat  shorter  maJor-Bils  for  the  Inner  meteors  of  tbe  NuTomb^BI 
stream,  encourage  us  lo  look  fur  still  further  evidences  of  [s.iniiniiiiL^ 
nebular  activity,  in  our  own  ortilt  as  well  as  in  tliat  of  Balurn.  If  Eait^ 
and  Uranus  were  once  ports  of  an  elli|>tical  ring,  or  meteor  ev 


Eanh  ith»Hng  Uraniis's  present  maximum  secular  eccentricity  (.077965),  J 
Earth,  Jupiter,  UnmUi.  and  Sun,  wcra  conneoted  bj  the  following  eqnt- 
tlon : — Modulus  =:  3  ^  X  the  square  of  Jupiter's  niettn  radius  veclor  X  the  < 
tInM!  of  revolution  at  secular  perihelion  (.D33085)  of  a  meon-proponioaato 
ndius  between  Earth  anil  Sun  (l  :  |/214.8o)*  -^  (square  of  Earth's  rudlua 
X  I  Jf»r).  This  ralue  of  nindulos  (474350)  exceeds  the  value  found  by 
tbeordlnar]'  methods  (4787&A},  hy  leas  ttion  (  of  one  percent. 

11.  The  secular  range  of  Uranus,  between  17.68S  and  20.079,  subjecU  all 
tlie  intra  ostcroidal  planets,  together  with  most  of  the  asl«roidul  belt,  lo  ilis 
iafluence  of  iU  accumiianylug  lighi-oscillatloiia,  so  that  all  the  meuibera  of 
our  inleriur  system  of  dense  plaueU  uiay  have  been  purtiiilly  built  up 
of  materitib  from  a  melei>ric  atream,  of  which  the  Novtiulier  raeii-'ors  are 
the  dibri*.  Earth's  secular  aphelion  (1.0077;  Cfr.  tlie  ralios  of  51  Q 
n-ntre  of  gmTily,  I. (MRS,  and  of  Jupiter's  secular  aphelion,  1.0Q08)  waa 
emahlisbed  near  the  linear  centre  of  gravity  of  a  pendulum,  of  which  tlis 
kinetic  radius  marked  the  centre  of  oecilhitiun  (|  X  {  X  1.4232  =  1.0G74). 
VtQUB*s  secular  perihelion  (.0722),  is  near  the  centre  of  sphericul  gyration 
of  Euths  secular  aphelion  (v/Tl  X  1^77  —  .OTSS). 

12.  If  we  take  the  primilire  light-axis  (20.128),  and  suppose  il  subjected 


ir- radius,  succtHsivo 


Uranus.  19.184 
Batuni.  Q.S38 

Jupiter.  6.203 

Asleroids, 

Mars.  1.534 

secular  perihelion  was  also  the 


..  ri^pcnled  oscillations  through  ±  Earth's  mean  . 

rMti  Uoeciions  give  the  following  approximations 
aaias  — i  =  a  I9.i28 

^a  =3  9.584 

*09+l>=   r  6.282 

J(r  — 1>    =*  2.141 

H»  +  l)    =t  1.571 

'3.   If  the  kinetic  radios  of  Mercury' 
"^^JiiU  of  nucleal  separalion,  its  secuhtr  aphelion  (109.438)  was 
''^•Punding  atmospheric  radius  (1  4232^  x  83.000  =  103.305). 

'4.    ir  the  luminiferouB,  or  kinetic  tether  ia  tbc  permaneut  reprcsenta- 

■'^«  of  the  original  hypothetical  nebula,  in  which  suns  and  pluneis  are  but 

****-'i«ig  pnrticlfs,  Karaday's  "lines  of  force"  may  be  due  to  longitudinal 

_^'i    transverse  waves,  either  of  various  degrees  of  velocily  but  uniform 

^"^Itienry,  or  of  various  frequency  but  unifona  velocity,  or  of  veloeltiea 

Zj**<    frequencies  both  varying,  in  accordance  with  definite  harnionlc  lawa. 

****      luminous,  thermal,   magnetic,  gravituling,  cohesive,  and  dissociaiinf 

^^F>Va1sm,*  all   have  simple  harmonic  represen.atives  in  the  20lh  musical 

r^^**-^^,  which  la  the  special  oclavc  of  light -proper:  the  gravitating  impulse* 

also  important  harmonics  in  the  40th,  OIsl,  and  02d  octaves. 


1»*»^ 


^    "*»*=.  Roy.SocJ»n.e.ia;8;  P.  Mag. April l«78Hny»:-'tliechon«e  III  tlm  rt-nlslanea 

.^*"*l«niom  l«4lreetlriu  (lie  square  root  of  llie  lllulnlnHlJnK  powur."     Tills  Is 

^'**»»n;l)rMU«iveloelly  ornucleol  mtntlOD.    The  doneetlona  In    llie  dnrk  (K) 

nil    III  tlie  atroUK  sunlight  (no)  give  the  milo  RO);  the  ratio  of  emnuatlng  Ibisa 
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15.  Jupiwr,  tbe  chier  plntiel  In  the  gnpm*>sleroldiil,  und  Eordi,  llii-  cUtl 
pliinet  Ui  the  Ultra -asUroldiil  belt,  arc  ounnwi^d  by  ibe  following  |>nip«r- 
lloo.  The  number  of  light-oscillaliona  (log.  —  20.6110816}  which  would 
comrauniciitc  tho  greUest  gnvituliag  velocity  Ln  our  B.vetvui  ( i/2ffr  tX  SudJ 
:  the  numlfer  (log.  =  15.822542)  In  descritiing  Sun's  circmnference  (9  c  r) 

:  velocity  ot  revoluliun  itt  earth  (l  -t-  ySH  8fi)  :  Teloaty  of  gravlntio; 
full  nt  .Tiipiti;r  (1  -t-  1051.2e8)<,  (he  uoita  of  velocity  being  tnkm.  nepM 
ivcly,  ni  Hun's  surflice,  and  at  the  limit  of  equilibrium  between  0  Ji»ggn- 
gntlun  urtlissodulbn  (1.4232  +  1049.879). 

18.  The  same  clilttf  planets  are  also  connected  by  the  proponliin  :  — 
l/ModuhiH  (668.8)  ;  light-producing  wave  at  the  meaJi -perihelion  reoire  of 
gravity  of  Sun  aud  Jupller  {"  X  10198)  :  :  Ennh's  mean  nuliun  reoat: 
Sun's  radius.  The  value  of  Earth's  nulhis-vcctur  thus  fooad,  is  HiW; 
the  value  wliich  is  derived  from  the  ubscrvallonB  which  I  luTe  ttwo^ 
the  moat  accurate,  being  214.86. 

IT.  Jupiter  and  Sun  thus  appear  to  Ik- eiimpanion  constituents  of  bUduj 
star,  and  the  point  of  primitive  rupture  should  be  sought  at  thrsccnht 
perihelion  centre  of  gravity.  Bodies  fiilling  toward  that  point,  orappracli- 
ing  Sun,  are  subject  to  a  force  of  about  1048  towards  Sun,  and  1M0  towaldt 
the  slowly  moving  common  centre  of  gravity.    There  are.  therefore.  tffO 


[^1 


nodal  points,  with  the  least  resistance  to  motion  nearly  midway 

liel ween  them.  If  Sun  is  gusoous,  asHunt,  Fayc.  andulliiTB  luvc  «uppuaed> 
there  sliould  hcnre  arise  linear  oscillationi  of  2  X  3  r,  synchronous  wit** 
the  circular  oacillations  of  2  "r.  The  corona  may,  perlmps.  lie  due  to  sue** 
radial  oariilaiions. 

18.  The  ISth  accordance  gives  for  the  mass  of  Sun  -i-  Jupiter.  1049.875 ' 

2  =  1047.87S:  the  ITth.  1049.874  —  2  =  1047.874;  Bcssel's  osUmate  bBlntf 
1047.879  ±  .28S. 

19.  The  discrepancy  between  the  two  astronomical  isllmates  fV>rlhe  rpJndl.- J 
of  light,  seems  to  have  arisen  fron)  ignorance  of  thci  inirrnodal  U9cillatliiIV 
Detambre,  from  his  discussion  of  more  than  1000  eclipses  of  Jupiter's  fl:^*'' 
■atellite,*  estimated  the  time  of  light-passage  fi-om  Sun  to  Earth  al  49%  *18^ 
Stnive,  from  the  phenomena  of  aberration,  al  4lt7.^S97.  If  ihv  time  t^' 
traversing  212.86  solar  radii  is  498.198,  the  timp  for  iU.m  r  should  b-^ 
497.831,  which  differs  from  Struve's  value  by  !(«« than  y^  of  oncpereca^ 

20.  If  Eartb  was  at  the  nebular  nucieal  rar/nM.  when  tlie  Jovi-^toinl^-" 
ring  waa  nebulsxly  atmospheric,  the  cii  n'ta  of  interior  nucleal  mla^t^-' 
varied  as  r:  and  the  velocity  of  resulting  planetary  revolution,  aa  ri.  V^' 
thus  obtain,  for  tho  theoretical  time  of  present  solar  rotation,  v'214,8e:I  "=■ 
R0>'i.''2Stl  I  24.''9I3.  The  lowest  eetLmate  from  olwcrvation  is  SpQtttr'a  24.09^ 
Ibe  highest,  that  of  Schwabe,  2.1.907. 

•StocKwnll.  Froe.  Anttr.  A—o.  sx.TO-T. 
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SI.  The  Uws  of  central  forces  rciiuire  timt  provUioD  shonlil  be  mode  for 
kdbtl  oacillalions,  tending  lowanla  the  lime-limit  of  iso-r&dial  circular 
icDlfttioiiB  (v'SSand  v'Sji  for  tangential  velocities,  varjlng  inversely  as 
be  times  and  directly  na  the  fourth  root  of  centTsl  Iso-rodlal  tendeneiet; 
fr  G«ntree  of  oscillstion  In  lines  of  force,  and  for  oscillations  betwci.'n  sys- 
k&iatic  uid  locally  dominant  centres.  We  have  already  aeea  (15.  IT.  If.) 
ow  closely  the  relative  masses  of  Sun  and  Jupiter  provide  for  ttie  last 
iqulrem«nt:  if  they  provide  also  for  the  others,  the  centre  of  oscillaliun 
>r  Sun's  possible  atmoepherc  should  be  at  1047.870  —  (^32)'  =  23.870 
Dkt  mlii.  The  corresponding  height  of  possible  atmosphere,  or  the  height 
if  a]u«1ity  between  the  velocities  of  rolatloo  and  revolution,  is  j  of  23.870 
^35.BlSr.  This  vfOQld  give,  for  the  tinie  of  solar  rotation.  866.256 -*- 
CII4.ait  -*-  80.81S)1  ==  24''.856,  diflering  less  than  i  of  one  per  cent.  Tiom 
Ott  vit  eteu  estimate  (20). 

SI  The  ratio  1  :  SS"  is  also  simply  connected  with  the  mass  and  distance 
Af  Jnplter's  companion  planet,  SHtum.  and  bo  with  the  centre  of  phinetaty 
bertls.  For  1024  +  1020  +  .030  ^  204B.54  (3,17),  Satam's  mean  radius 
hwlor  being  2049.01  solar  radii;  1024  +  (33.813  ^  ^.4)  ^  1080.U2S  Is  the 
bnil,  af  which  Jupiter  represents  a  ccntn:  of  explosive  oacillniion,  and  the 
bertial  moment  at  the  limit  gives  the  mass  of  gun  -*-  Batum;  for  1080.- 
^  X  (1)'  =  8501.3,  Bessel's  value  being  3601-6. 

SS.  Among  the  many  harmonica  of  planetary  moss  which  mnnlfest  a 
|p*-ndonw  on  nebular  influences,  lliQ  following  are,  perhaps,  indicative  of 
t**o  of  the  earliest  forms  of  activity. 

*-  The  nuaaes  of  Jupiter  and  Earth  are  nearly  proportionate  to  the 
Wt«s  of  tholr  periodic  times  x  the  velocities  due  to  intcruucleal  vii  pka; 
OW  X  «.»Ma*  =  821,2:  831.8  X  IMT,678  =  336201. 
^-  The  influence  of  <pA<rwr.j(  gyroliou  on  Venus  (11),  seems  toliefurther 
*Wn  by  lla  ratio  to  Earth,  which  is  the  square  of  the  ratio  of  Uranus  to 
W«ne  (i^fi  :"):«*  X  380301  -^  8  =  415280,  Hill's  eEtiraale  of  the 
■»  of  Sun  -t-  Venus  is  408134.  If  the  internucleal  tu  vimi  of  Jupiter 
**  token  at  secular  perihelion,  the  resulting  theoretical  mass  denomi- 
tuft  would  be  Earth,  82U233i  Venus  402460. 

>4.  The  nuMses  of  the  principal  planets,  therefore,  seem  to  have  been 
*Oltlvcly  deti-nnined  by  the  following  influences: — Nepluut,  by  the 
^IXtnion  between  the  time  of  direct  fall  to  the  centre  of  planetary- inenia, 
"  Hie  lime  of  circuhtr  revolution:  Urunus  by  the  time  of  descril)ing  the 
^^  prDportlonal  part  of  a  circle,  in  the  circular  orbit:  Salum.  by  equality 
••wtular  rl*  viva  with  Jupiter,  when  the  two  centres  of  condensation  were 

oppoeilc  parts  of  the  nebular  belt  and  on  opposite  sides  of  the  sun; 
{■Iter,  by  the  ratio  of  varinbillly,  between  iucipient  fall  to  a  centre  of 
^M  Umospberic  oscilloiion  and  circular  revolution :  Earth,  by  the 
■>%riBfd  action  of  tii  tioa  and  tiuiu  of  revolution;  Venus,  by  the  action. 
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percent.  Japit«r't  deTiatUnt  babootS.e  percent.;  Sftlnra'c,  l.Spcrceat.; 
Cnniu's,  1  per  cent. :  Euth's,  )  of  1  per  cent.  Tho  axfltcieiiL-tindncu 
In  the  three  principal  pUuetarjr  pain  ue,  $0,  ^xi  =  i  =  nodal  ditiaion 
of  lineftT  peDdtJum;  11  I?.  )  X  1  ^  ^  ne&rlj  =^  S  r  -t-  kinetic  ndiui; 
S  ?■  •  X  f  =1-  I'  «eema  probable  tb&t  tbe  actual detcnntningurbitwai 
an  elllpEe,  the  two  foci  being  within  the  inanca  ofE^un  and  n  Centavn',  but 
the  difference  lietween  pambolic  and  elliptical  co  ordinatea  io  our  (ilimclBr; 
■jstem.  is  not  recognizable  so  near  the  fixnit. 


Imprortd  Mounted  Surttta  for   YoWiaetrie  Analytit. 


Bt  J.  Bl^ODOBT  Brtttoii. 


More  limn  a  year  ago  (meeting  of  November  80th.  1»T4.  Vol.  XIT,  No. 
93,  p.  181).  of  the  published  proceedings)  1  exhibited  several  burettF«inDmited 
on  •tamls.  and  dvlicalelj  grHduated  fur  close,  vnlametric  analireis.  diflerlng 
front  each  other,  but  each  having  the  screw  and  spring  valTe  luljiulment, 
and  nlso  one  or  the  roJ-Btoppered  kind,  haviug  the  screw  and  lop  spring 
lever  aitjiistment. 

t  now  exhibit  and  shall  explain  three  orhenalso  mounted,  and  dclicatelf 
graduated,  yet  still  more  improved. 

The  thortMl  one  (Fig.  1  in  the  annexed  plaie),  has  a  capacity  of  lOOic, 
with  it«  scale  divided  Into  lentils,  or  one  tliousand  degrees.  Tlie  glow  rud 
inside  of  the  tube  is  operated  by  moans  of  a  thiimb-acrew  (A)  which  worlu 
against  n  borliontal  lever  (B)  under  tht-  stand.  The  lower  end  of  tiiell^t 
vcrlicjil  Iron  rod  (C)  Inside  of  the  wooden  upright  of  tho  sUnd,  leats  upon 
the  front  of  the  lever,  and  its  upper  end  encircles  the  gloss  rod  directly  under 
its  knob.  By  turning  the  thumb  screw,  the  iron  roi],  and  Willi  It  Lite  gloss 
one,  may  bo  raised  or  lowered,  and  the  vent  of  the  burette  openrd  or  doted 
at  )>leasure.  Tho  flow  may  thus  be  completely  runtrolled  or  Instantly 
stopped. 

The  second  instrument  (Fig.  2  in  the  plate)  is  between  four  and  five  feet 
long,  and  has  a  capacity  of  240  cc.  wlUi  Its  si.'ale  divided  Into  tcntlis  nr  twn 
thousand  four  hundred  degrees.  It  Is  oiieraietl  with  the  thumb  screw  (A) 
like  the  shorter  instrument  from  which  it  diOei's  in  construction  only  In  the 
position  of  the  screw  and  lever  and  shape  of  the  latter.  Tlic  screw  is  placed 
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I  np  on  tlie  upriglit  to  allow  it  to  be  conveniently  grasped  vhen  the  In- 
mem  i*  being  adjusted  for  use.  The  eje  must  at  tliAl  time  he  raised  to 
rel  wilb  the  0  point  oftbe  Bcnlo  to  watcb  the  fluid  Tall  graduully  to  ex- 
J  thai  point.  Should  the  screw  be  more  than  about  Uiirty'fuur  iachea  be- 
,  the  hand  could  not  reach  it  to  make  tbe  adjitatment.  iia  poBiiiun  nitiat 
'efore  depend  upon  that  oftbe  0  point  or  length  oftbe  inBlrument. 
,  abort  burette  should  have  ils  thumbscrew  piuccd  at  or  near  llie  bolloiu 
he  Bland  (as  shown  hy  Figs,  land  3  intbeplule)  toaOurd  a  solid  rest  for 
btkntl  while  operating;  such  a  rest  will  prevent  any  nervous  trembling 
he  thumb  and  finger  when  cauUously  Bhullingoff  the  finishing  drop. 
rhen  it  becomes  necessary  to  use  a  slrong  acid  or  caustic  alkali,  and  the 
jl.  vork  ia  to  be  done  with  great  accuracy,  I  believe  that  these  bu- 
^give  fnll  satlsfacLion.  There  ia  no  metal  or  organic  an Ijs lance 
p  wilb  which  the  fluid  can  be  affected — nothing  but  glass.  Leaking 
log  degree  does  not  occur  when  the  rod  is  not  loo  light  and 
exclude  f^om  the  tube  any  granular  or  solid  matter  that 
aid  prevent  the  rod  from  shutting  down  close;  the  Joint  must  of  course 
properly  ground,  and  the  opening  not  too  large;  but  should  leaking  occur 
landing  may  be  done  in  two  or  three  minutes  by  drooping  Into  the  lube 
!w  grains  of  emery  flour  with  some  water,  and  then  turning  Ihe  nid 
Lfply  round  and  round,  alternately  IKUng  and  pressing  il  a  little.  It  i» 
t,  however,  not  to  neglect  to  make  a  note  of  the  reading  for  any  length 
ime  after  it  can  be  done  correctly.  The  long  Instrument  will  he  found 
r  serviceable  in  a  laboratory  where  many  consecutive  determi nations  are- 
te freiiuemly  made,  fur  one  filling  will  answer  fur  several,  though  it  is 
>«rcumberBomeforonly  occasional  work,  andordlnarily  theshortone  wllL 
preferred.  They  are  exhibited  together  lo  illustralo  the  two  ways  of 
^g  Ibe  thumb-screw  and  lever. 

'he  third  inslrument  (Fig.  3  in  the  plate)  is  of  the  kind  I  have  bad  in. 
ior  about  ten  years,  and  with  which  a  great  m]kny  thousand  iron  deler- 
Utions  have  been  mode,  always  working  very  sacisbctorily.  Two  of 
tn  uf  different  patterns  were  descrll>ud  in  the  Journal  o/ the  Franklin 
<UUiU  for  Hay  1870,  and  in  the  London  Chemtetil  Ntm  for  July  5tli.  of 
■X3  year.  The  one  now  exhibited  has  a  capacity  of  100  cc,  with  a  delicate 
Wnaiion,  and  is  alKiut  forty-three  inches  long,  the  thumb-screw  being 
Wj  ihirty-throe  inches  from  the  0  point  of  the  scale,  and  near 
(>Qgh  to  tbe  Ixiitom  of  the  stand  to  afford  a  rest  for  the  hand.  It  has 
O  improvements,  one  of  wbii-b  is  an  adjustable  piano-  convex  lens  (E) 
lorcd  l)y  movable  Joints  to  a  light,  metallic  frame.  The  frame  is  made  to 
^1  up  and  down  oitsily  in  grooves  on  the  sides  of  the  upright,  and  luw  on 
Kghl  side  a  vernier.  This  arrangement  jiennits  the  scale  to  he  read  wliii 
'*vaiK  precision,  and  when  not  required  as  in  ordinary  technical  work,  it 
y  be  slid  entirely  off,  and  laid  aside.  The  other  improvement,  which  Is 
klDorone,  conaials  of  a  single,  small  thumb  screw  (D)  to  hold  Ihe  spring 
>«  (F)  in  place,  while  at  the  same  time  it  allows  the  valve  to  be  taken  o(i 
"S  convenienily  when  necessary  to  remove  any  matter  choking  the  rent. 
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for  n  ground  to  make  It 


rcnicDtly  replaced.  Tbe  old  orninj^nieiit  (Fig. 
4)  reiiuimd  two  screws,  for  tlie  remuval  or 
wlticli  »  screw  drivor  wae  aeoeswry^.  I,  how- 
ever, tinvo  not  ndoptcU  tlie  new  to  tlie  uoni' 
pkte  eipulsiun  of  the  nid,  which  oosls  Inu  » 
trifle,  and  in  some  re«|ieote  is  escellenL 

Notes.  Eacb  of  ilie»e  bureitea,  it  will  \» 
obstTvirf,  lias  its  graduated  scale  on  whit*  pa- 
per nrmi;  pasted  against  the  uprlglit  iu>il  be. 
Ijlud  the  tutie.  and  not  cut  on  the  tube  itwV; 
the  gmdiiation  cvneeqacntly  la  ag  distinct  m  It 
is  poseilile  to  luako  it,  and  the  reftding  bdnj 
oeer  the  Riiid,  whkli  affords  a  Urtl  to  guide 
Iho  eye.  in  done  witL  the  least  liability  to  <tr* 
ror.  In  this  manner  the  finest  of  my  burellti 
have  t>een  made.  When  the  rutting  ib  on  ll* 
tulle,  I  prefer  it  to  be  behind,  and  not  In  fronl, 
and  well  rubl)ed  with  lampblack  and  inl.  and 
huve  a  white  paper  posted  on  the  uprii^t 


Eacb  tube  has  lis  lower  end  drawn  «ut  small  enough  ta  Jual  allow  %  atont 
hog-bristle  to  pass  fVeely  in  an<l  out  of  the  vent,  and  la  order  that  the  dil- 
charge  may  be  made  sulScienllf  far  over  into  the  receiving  vessel,  it  li 
bent  outwards  with  the  point  downwards,  so  that  the  vent  shall  be  an  lucli 
and  a  half  fVoiu  the  upright,  and  three  inches  th>m  the  bottom  of  tbe  Bland. 
The  rod-sloppcred  tuties  have  their  points  made  smooth  by  fuGion,  but  Ike 
spring  valved  have  theirs  carefully  ground  on  an  emery  plate  to  allow  tbi 
valves  to  ahut  quite  true  and  tight  with  the  line  of  contact  Just  vertical,  uA 
not  at  an  angle. 

Uimeceasary  thickness  of  glass  about  the  points  is  avoided,  and  the  valvv 
are  mode  small,  eapeclally  at  their  lower  ends,  to  give  as  Uttio  aufftce  of 
material  as  poasible  for  the  retentlun  by  uapillnry  attraction  of  the  drop- 
ping niiid.  To  further  obviate  Bucli  retention,  my  practice  is  to  occaaloDaDj 
rub  the  points  and  valves  with  a  little  pure  tallow,  the  effect  vf  wUOIi  b 
excellent.  Burettes  made  in  the  manner  deicrilied,  may  wlili  their  valw 
wide  open  be  dlscliargcd  of  100  cc  la  about  two  minatcs.  But  wben  Owl 
is  a  rapid  discharge,  a  conaidersble  quantity  of  Uie  fluid  is  held  back  oo  lb 
walls  of  the  tube  by  attraction,  and  Ihe  quantity  so  held  becomes  InnuM^ 
with  increased  rapidity  of  discharge;  this  la  shown  most  dlstluetly  whan  • 
strong  solution  of  cliameleon  Is  used,  for  the  malerlal  gives  color  lo  IhctnlM 
so  long  as  any  of  it  remains.  A  nipld  discharge  consequently  will  not  per- 
mit a  prompt  reading,  and  if  the  tube  be  long  some  minutes  must  lilt!*' 
before  all  of  a  fluid,  of  any  connderable  density,  reaches  Ihe  twiion. 
The  case,  however,  is  different  when  llio  disclutrge  is  moderalcly  alow  uil 
uniform;  the  reading  may  then  be  done  usually  soon  after  the  reactloo  bu 
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•en  effected.  Aca'mst  hasty  work,  llierefore,  bcginnerB  should  lie  specinll)' 
ftuliooed,  nail  a  slow  diacbargmg  inatrunieat  would  lie  best  in  their  liaatU 
'  I  have  experimcDled  in  years  past,  as  slated  at  a  former  meeting,  with 
wlvea  made  of  quite  a  nutiilier  of  subslanci^,  hard  and  soft.  Of  the  liiird 
on,  glaBB  when  ground  true  and  cushioned  behind,  uflurded  a  tighter  Joinl 
tutn  metal,  Knd  gave  altogether  the  most  gallsfaction,  but  still  with  ordi- 
mtf  every  day  usuge  would  not  Iceep  in  order,  and  withstand  the  pres- 
lira  uf  a  full  columu  of  fluid  without  leuhlng  more  or  less.  Of  the  soft  sort, 
tabbor  and  fine  grained  cork  were  the  lre«li  the  latter  proved  most  eicel- 
•nt  wh«o  solutioDS  of  potasslam  permangensle  and  bichromate  were  nsed. 
br,  while  always  gl'ing  a  perfectly  tight  joint,  and  being  sufQciently  du- 
IftMe.  it  became  abtoluttlff  intrt.  and  nemr  got  ttickg  from  ap-pUeatiooM  of 
oUoie  like  rubber.  Cork  has  been  Id  use  at  the  Iron-Masters'  Laboratory  con- 
itantly  since  1S6Q,  and  I  still  prefer  it  for  my  purposes;  when  cut  perfectly 
RW  Hnd  rubbed  with  tallow,  it  will  make  a  valve  from  which  globules  no 
trger  than  the  bead  of  an  ordinary  pin  can  be  discharged  at  will.  I  attach 
t  vo  the  spring  with  &  rivet,  and  Rumetimes  with  a  cement^  for  attaching 
hin  rubber  I  have  used  a  cement  and  also  a  benzine  solution  of  rubber. 
hit  springs  I  have  used  platinum,  brass,  steel,  and  common  tin  plate. 
\  Of  the  inslrumenla  exhibited,  the  rod-atoppered  kind  have  the  advantage 
if  nnivcrBBl  application,  but  the  spring  vslved  kind  have  more  solidity  and 
Dmpactnes^  and  will  bear  much  rougher  usage. 

The  one  described  by  George  A.  Kcenig,  Ph.  D   (Vol.  SIV.  No.  03.  p- 
nd,  of  the  published  proceedings)  is  the  short, 
[raduated    tube  fUrnlshed  by  the  dealers,   to 
vhich  is  fitted  the  Ihumb-screw,   and  spring 
mlve  adjustment,  the  screw  working  through 
lb*!  apring,  and  not  against  it.     It  ia  not  penna- 
IMitl?  mounted,  and  must  be  used  like  the  one 
ong  ago  proposed  by  Mohr  (Bee  side  view  Fig. 
t).     Ue  slates  that  by  putting  a  hinged  joint  to 
%t  >pting  he  has  been  enabled  to  use  a  platinum 
Hire  with  a  30  cc  tube,  the  delicacy  of  the  hinge  ( 
Imu^Ii,  was  found  to  be  an  objection,  making  I 
be  T»lve  liable  to  get  out  of  order,     lie  Airther  [ 
iaU«  that  a   spring  c/iated   with   rubber   w 
l«^t  the  action  of  standard    acids.     The    in- 
■tnunent  is  substantially  what  had  been  pro- 
weed  ye«rs   before,    and,  as  must  be  obvious, 
operfoct  as  the  permanently  mounted  one. 
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Stated  Meeting.  February  4M,  187& 
Present,  17  members. 

Vice-PreHideiit,  Mr.  Fralky,  in  the  Chair. 

Letters  of  envoy  were  received  from  the  Botanical  Gar- 
dens, at  St.  Petersburg,  December  19th,  1875,  and  from  the 
Albany  Institute,  January  28th,  1876. 

Letters  of  acknowledgment  were  received  from  the  New 
Bedford  Public  Library,  93,94;  New  York  Historical  So- 
ciety,  95  ;  and  Rantoul  Literary  Society. 

lionatious  for  the  Library  were  received  from  the  Asiatic 
Society,  Japan  Branch ;  R.  Academy,  at  Brussels ;  Royal 
Astronomical  Society,  in  London ;  London  Nature ;  Pea- 
body  Academy  at  Salem  ;  Boston  Society  of  N.  H.;  Mr.  Ed- 
mund Quincy ;  Amorieau  Journal  of  Science,  and  Professor 
Marsh,  of  New  Haven  ;  Albany  Institute;  Society  of  N.  S. 
Buffalo;  American  Pharmaceutical  Association  ;  A.  Joamal 
of  Pharmacy  ;  Penn  Monthly ;  Medical  News  ;  Social  Science 
Association  at  Philadelphia ;  and  U.  8.  Department  Interior. 

The  death  of  John  C.  Cresaon,  firat  Vice-President  of  the 
Society,  was  announced  by  Mr.  Eli  K.  Price,  as  having  taken 
place  January  27th  ult.,  aged  69  (born  March  16th.  1807). 

On  motion  of  Mr.  Price,  Mr.  Fraley  was  appointed  to  pre- 
pare an  obituary  notice  of  the  deceased. 

Prof.  Hart  made  a  statement  of  the  arguments  for  ani 
against  the  genuineness  of  the  "  Death  Mask  of  Shakespeare" 
said  to  have  been  discovered  in  Germany,  illustrating  bi»    , 
remarks  by  photographs  of  the  principal  i>ortrait8  of  Shakes'  I 
peare,  and  of  the  mask  in  different  positions.  'I 

Mr.  Chase  made  reference  to  the  paper  of  Dr.  D.  Aat,  li»-i 
the  American  Journal  of  Science  and  Arts  for  January,  1S64 — a! 
reproduced  in  the  American  Chemist  forMay,  I875,onobeor— ^ 
vations  on  the  6f«ctra  of  metals  in  the  electric  circuit. 

Pending  nomination  No.  792  was  read. 
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Mr.  Fraley  reported  the  receipt  of  $150.40,  the  dividend 
from  the  Michaux  legacy  last  due,  January  lat,  1876. 

Mr.  Blodget,  on  behalf  of  the  Committee  appointed  at  the 
last  meeting,  made  a  prelimiuury  report,  and  the  meeting  was 
adjoarned. 

Stated  Meeting,  February  IStk,  1876. 

Present,  18  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Dr.  J. 

Gibbons  Hunt,  dated  Pltiladelphia,  February  4th,  1876. 

A  letter  respecting  the  action  of  the  Society  on  the  subject 
of  the  Polaris  Exi>edition  was  received  from  Admiral  Davis, 
dated  Washington,  February  15th,  1876. 

A  letter  respecting  a  coin  of  1670,  the  date  of  the  settle- 
ment of  Quebec,  struck  by  order  of  Louis  X[V,  and  making 
the  first  currency  of  French  North  America,  was  received 
from  Prof.  Charles  E.  Antbon,  dated,  College  of  tlie  City  of 
New  York,  February  llfh,  1876,  desiring  to  learn  whether 
the  Society  would  accept  the  coin,  and  place  a  record  of  its 
character  in  their  Proceedings. 

A  letter  of  envoy  was  received  from  the  U.  8.  Naval  Ob- 
servatory at  Washington. 

Letters  of  acknowledgment  were  received  from  the  R. 
Daiiisli   Academy,  January   15th  {XVII.  93,  94);  i^x   In- 
stitution, Febniary   5th  (05);   IJoaton  N.  H.S.  (95;  and  ask- 
ing for  Vol.V,  K.  8.  and  94);  and  the  U.  8.  Naval  Observa-  ' 
tory,  February  4th  (95). 

Donations  for  the  Library  were  received  from  the  Society  at 
I^*»^«den  ;  the  Geographical  Society  at  Paris ;  the  Editors  of  the 
Revue  Politique ;  NouvellesM^teorologiques;  Revue  Philoso- 
pl»i(|ue;  and  Revue  Historique;  the  British  Association; 
"feolrtgical,  and  Meteorological  Societies;  Nature;  Mr.  Sam. 
^'*^)i  of  the  British  Museum ;  Liverpool  L.  and  P.  Society  ; 
*^*^nk!iu  Institute  ;  Medical  News;  Prof.  E.  J.  Houston;  and 
^-  8.  Naval  Observatory. 
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The  Committee  on  Dr.  Valonlini'a  memoir  was  continaed. 
The  death  of  Mr.  Charles  tlvs  MouIiiis,at  Bordeaiuc,  i 
23d  December,  1875,  waa  announced  hy  letter. 
Mr.  BIaaiu3  read  a  defenBe  of  his  tlieory  of  atonns. 


A  Bn'tf  Diieuiiion  of  Some  Opiruont  in  Meltorologg. 
By  W.  Blamub. 
Stad  before  the  American  P&ih$ophieai  Soeietj/.  Pebruary  18f4.  II 

The  (luflnila  egtabliahmeat  of  tbe  Inws  which  n:|;uliile  the  venther  U  ot 
so  much  general  imjiortaiice  that  1  aju  hiduced  to  &sk  your  altenijon  to  the 
rollowiug  remarks,  since  Lliu  discussiun  of  upiniuos  uaanol  fail  to  elalH>m« 
tbe  (ruth  at  last. 

Id  tlie  January  number  uF  the  Atlantic  Monthly,  there  appeared  «  fair- 
tempered  review  of  my  recent  worlc  uD  "Stoniis,"  wbidi  aeema  lo  bo  fnun 
tbe  |>en  ofa  practical  mcteorologut.  belween  wbom  and  my«elf.  Iherefora, 
I  am  the  more  anxious  that  there  should  be  nu  misunderatandingi.  The 
reviewer  does  noideny  noradmillbe  truth  of  the  theories  I  have  advtuioed, 
hut  leaves  thorn  to  the  verdict  of  time. 

He  in  some  important  particulars,  however,  foils  to  undeittand  the  viem 
I  boid.    Permit  mo  to  quote : 

"TiieWest  Cambridge  Tornado,  which  first  decided  the  direction  ofoor 
author's  meteorlogical  studies,  seems  to  have  had    a  too    powerftil  It- 
fluence  upon  his  judgment  of  the  'eyclonlsts,'  the  uplioldersof  Bedfldft 
Theorj.    Where  a  cyclonlst  sees  a  large  storm  GOO  miles  in  diametar,  (a 
the  borders  or  which  the  winds  are  blowing  in  every  direction.  Dr.  Blaaiui 
sees  many  small  storms,  each  modeled  in  a  greater  or  less  degree  like  iba 
West  Cambridge  Tornado.  A  very  atrilting  [iroof  iliat  a  slorm  may  be  ooa- 
slituled  as  the  cyclones  are  supposed  to  he  is  afforded  by  the  singular  caM      | 
of  the  ship  Charles  Heddle,  which  was  caught  in  Ibe  borders  of  one  of  iheM 
cyclones,  and  sailed  five  times  completely  around  Its  border,  me«lia)(  wlndA 
blowing  ei&clly  in  the  directions  demanded  by  the  oycluue  theory.     Tb^ 
experience  of  Dr.  Blasius  has  been  limited  to  local  storms,  and  he  has  >|i^'* 
parently  never  been  able  to  realize  the  existence  of  a  storm  of  any  niagB.S' 

This  is  particularly  evident  in  the  discussion  of  Prof.  Abbe's  repnri  (^^ 

the  Nova  Scotia  slorm  of  August  33,  1873.    Prof.  Abbe  is  speaking  of 
atom)  at  least  500  miles  in  diameter,  but  Dr.  Blasius  discuRses  It  us  if        I 
were  an  aesemblage  of  tornadoes  each  1,200  feet  wide,"  I 

Now  the  statement  Ihal  where  "  a  ryclonisi  sees  large  alomu,"  1  H^^ 
"  many  small  storms"  ia  curious  enough,  since  a  considerable  part  of  K--^ 
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book  i»  (I^toled  to  nn  attempt  Lo  pruvu  that  in  many  cages  where  the  U.  S. 
Si^»l  Service  and  oiber  cfclnnUu  sec  "  maoy  small  aiorius."  tncli  inde- 
penilcnt  or  the  other,  there  U  in  reality  odo  lurge  storm  hundreds  oT  initee 
in  «idU>. 

And  as  for  the  fiict  Iliat  "asiorcn  may  he  consliluted  as  tlie  cyclontj  are 
■ujipuwd  Ui  b<!,"  the  posiliun  I  have  taken  ia  not  tliat  there  are  na  cyclones, 
but  that  there  ure  nnne  in  our  latitude,  and  that  the  theory  whicli  would 
mftke  ull  itorma  cyclones  is  radically  erroneous.  The  citation  of  thi^  Otiarles 
Ileddle  due,  to  which  1  have  also  alluded  In  my  book.  Is  not  a  very  fortu- 
nate one,  liowcver,  since  it  is  far  from  heing  authentic.  Eren  Dove  hiiu- 
•cir,  the  great  apoetlo  of  the  cyclonic  theory,  calla  It  a  "sen  romance," 
"Oder  auf  gut  muselniwnnisch  gesprochen,  etwas  was  gesehehen  sein 
kmnne,  wenn  es  dcm  Proplieten  so  gelallen  hntte." 

Eren  if  It  were  authentic,  however,  it  would  not  conQIct  with  any  )v)si- 
Unn  I  have  taken,  since  the  storm  to  which  It  relates  was  a  typhoon  of  the 
Indian  Ocean. 

The  complaint  that  my  experience  has  tieen  limited  to  local  stornis,  shows 
Mine  conrosion  of  ideas,  since  it  Is  not  lo  he  supposed  that  extensive  storms 
have  avoided  me,  or  that  tlie  researches  of  others  are  not  open  to  me.  The 
raviewor  in  another  place  says : 

"  If  Dr.  Blasius's  book  wore  not  dated  fh>m  the  Atlantic  coast,  the  meteor- 
ologist could  vet  determine  quite  sccuralely  his  latitude  and  longitude  from 
the  types  of  storms  he  gives." 

This  is  quite  satisfactJiry,  since  the  professed  aim  of  ray  book  Is  lo  give 
general  princi]jlea,  capalile  of  unlverBiii  application,  and  then  lo  show  how 
these  principles  are  applied  to  our  latitude  oa  example  of  the  modifying 
effect  of  dinVring  local  circumstances.  Meteorology  is  largely  a  science  of 
locality.  aRcr  all,  as  well  as  of  the  atr;  mountains,  lakes,  forests,  the  sea — 
all  have  their  eRect  In  determining  how  tbn  general  weather  changes  will 
albet  US.  And  this  Is  the  reason  why  predictions  for  a  large  section  of 
country,  such  as  the  signal  service  give  can  never  be  so  accurate  as  to  bo  of 
nuchiiM. 

That  I  have  endeavored  to  show  how  general  principles  could  be  locally  ap- 
plied, probably  alfords  Ihe  Atlantic  Monthly  reviewer  ground  forsupiHising 
my  Ttcws  restricted;  bulhccannot  have  read  the  book  very  carefully.  8o&r 
ftnni  not  heing  able  "to realize  theexistenceof  astormof  any  magnitude." 
It  ia  one  of  the  main  points  of  dllTercnce  between  the  cyclonlsis  and  myself 
tbM,  whereas  they  consider  the  areaiif  low  barometer  (A<  storm,  my  views 
(oake  this  hut  a  part  of  the  stonn,  which  covers  also  much  larger  areas  of 
Ugb  barometer  in  front  and  rear. 

The  particular  case  cited,  that  of  the  Nova  Scotia  storm  of  August  23,  1873. 
ia  not  stall  to  the  pdint,  since,  inslead  of  taking  a  more  limited  vieit  of  the 
I  phenomenon  limn  Professor  Abbe  does.  I  hold  that  the  storm  was  twice  as 
large  as  t'rof.  Ahl>e  supposes  it  to  luve  been,  and  thai  one-half  of  it  the 
Signal  Service  never  knew  at  all.  More  ttutn  Ihis,  the  half  they  did  not  see 
waa  tlial  which  wne  on  land  within  their  jurisdiclion,  and   uas  Ibe  real 
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c  elephant,  nnd  draw  your 

'  "'^leorologicul  Olfice  saya 

I.'  iii>l  mtulc  belwecD 

III  II  villi  Hiked,  which 

itli  I-,  wlunc  tlie  weather 

.i>i   \i'ry  |>ri)biili1c  thut  the 

ii-^.  hns  overlooked  stonuB 


i  with  FErial 
iiieli  the  Atlantic  Monthly  writer  at- 
. glial  Service  lias  mode  tri-dally  maps 
(tmy  be  IruR.  hut  it  lias  never  made  ob- 
Jion  of  ihu  clouds  with  (Erial  currents,  nor 
yEarly  in  1974  leicplaiaed  my  views  to  ProF 
■OBlitiil«,  ill  a  perBonnt  interview,  and  he  then 
>hc."  He  took  copious  notes.  The  Signal  Ser- 
yOljIished  alter  this,  containB  a  few  old  plates  of 
/  by  Howard,  Poey.  and  others,  but  with  no  refer- 
That  n(  I8T4  contains  cloud  mape  for  one  day. 
n  the  text,  and  contains  do  attempt  to  give  the  particu- 
fitlnctive  character.  The  eminent  meteorologist.  Prof.  H, 
f  tbe  Royal  Meteorolo^cal  Institute  at  Christiania,  Nor- 
r  to  me  says  :  "That  you  introduce  tbe  cloudforms  into 
7  is  certainly  very  good,"  It  is  of  little  use  to  make 
iDless  we  understand  something  of  their  significance, 
r  stiite«  that  I  claim  fur  myself  in  coDJunt^tlon  with  ex- 
1,  of  Harvard,  "the  credit  of  originating  the  present  tiignal 
_  I  Horm-wamitigs, "  but  that  we  "were  anticipated  by  RedMd, 
Isor;,  and  olhets."  A  claim  of  this  kind  is  hardly  worth  advancing  or 
■visaing,  but  I  wish  to  correct  misundctstandinge,  All  I  do  claim  is  that 
f  1S3I,  before  any  one  else,  I  believe,  I  advocated  and  labnred  for  a  ci>rps 
'■■letMrologicAl  observers  connected  by  telegraph  with  a  central  office,  so 
1*1  Uie  ocntral  observer  mi|{bt  see  the  whole  storm  continuously  in  all  iu 
"^1  ftom  beginning  to  end. 

■  ^onld  enrneatly  nrge  a  popular  interest  in  meteorology,  since  no  other 
''H^  li  fo  open  to  those  occupied  In  other  pursuits,  and  scarcely  another 
*^  much  ptactictti  importance.  We  all  know  men  of  no  scientilic  ac- 
■^t&enta,  yet  wlio  arc  so  welt  vened  In  signs  of  tlie  weather  that  their 
"i«ion»  are  more  to  be  relied  on  for  a  particular  locality  than  the  very 
(••nU  "Probabilities"  of  tlie  Signal  Service.  Such  weather- wisdom  is 
*«J«d  npon  accurate  observalions  of  nature,  and  the  explanation  of 
^MisT  signs  is  often  very  simple.  For  instance,  it  is  an  old  Indian  ob' 
^tJan  that  Summer  storms  follow  the  course  of  rivers.  The  expliiuation 
^liich  Is  that  Summer  storma  are  mostly  pnidiiced  by  the  advance  of 
'vralr.  which  being  heavier,  sinks  into  and  follows  the  valleys,  at  the 
'*>ni  of  which  there  Is  usually  a  water-course.    Again,  a  halo  round 
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cause  of  miwt  of  the  trcmeDdoiu  devlniction  thu  occurred.  The  Sigud  Set- 
viee  niap*  of  this  Bionu  merely  noiu  an  "Mea  of  liigU  barom«i«"  cxmiiiig 
IWim  Hanitolia  on  llie  S2ii,  lo  which  Ibc;  altacli  no  sigiiiflauire,  and  vUdi 
thej  du  not  uonnect  wilh  the  Nuvb  Bi-olia  storm;  liul  I  feel  coDvincMt  IhM 
thU  very  same  "area  of  high  barometer"  really  an  udrancc  at  bmjj  ail 
from  the  North,  was  rcspoosible  lor  the  Iom  of  most  of  the  thousuiil  and 
odd  vessels  that  were  destroyed  od  Ihc  coaHt.  If  thn  Signal  Serricv  bad 
only  known  its  Irue  character,  they  would  have  been  able  lo  give,  at  leaita 
day  aliead,  TorewaniiDgs  of  this  most  terrible  atorm  which,  as  it  was.  look 
tbem  entirely  unawares. 

In  thew  "areas  of  high  baroineKr"  the  cyclunUts  tea  an  ineiplieahle 
something  whtcli  they  call  an  "  anti-cyclune ;"  in  which  tliey  ibink  the  air 
rotates  in  the  opposite  direction  from  that  in  a  cyclone,  and  that  it  btingi 
dry  and  fair  weather.  The  celebrated  Le  Venier,  acting  on  this  thuory.  on 
act»uut  of  the  advance  of  such  an  "area  of  high  barometer"  over  En  |f  laud. 
predicted  fair  weather  Just  before  those  violent  storms  and  tcrri1>le  floods 
which  last  Summer  desolated  so  large  a  tract  of  country  in  France.  The 
theory  which  I  hold  would  haveahowD  him  in  this  "arenof  bigl)  IttTMne- 
l«r"  an  advance  of  the  polar  current,  nlmoai  certain  in  tlieSumni»r*ewcm 
to  produce  violent  ralua.    It  wus  rancli  the  some  case  witli  the  Nova  Scolta 


As  for  the  swtemenl  that  I  have  discussed  this  storm  as  If  it  were  "an 
aesemblagc  of  lorDndoea,"  (tic)  I  do  not  see  any  evidence  of  a  tornailoat 
all.  A  tornado  Is  only  a  local  incident — although  a  terrible  one — in  the  |wt- 
aage  of  a  Southeast  storm,  caused  principally  by  the  ctmflguration  of  Uw 
ground,  notwitlistanding  that  the  Si^al  Service  dwcribes  cue  as  "at  least 
thirty  mites,"  and  "  probably  240  miles"  in  diameter. 

The  Atlantic  reviewer  states  that,  "  as  a  matter  of  fact,  the  Signal  Ser- 
vice notes  all  storms  within  the  limits  of  the  Atlantic  coast  and  Uio  Rocky 
UouQlains,"  and  "  its  object  is  to  obtain  the  laws  of  them  as  they  exist" 
In  my  book  I  have  pointed  out  several  Icstaoces  where  the  advance  of  ihs 
polar  current,  producing  a  Southeast  storm  of  considerable  maicnilude  b 
treated  by  the  Signal  Service  m  a  series  of  detached  local  storms,  audi  v      | 
tornndoes,  hail-storms,  cloud-bursts,  etc.,  of  which  they  know  nothing  until       , 
Ihcy  are  over;  cases  of  this  kind  are  abundant  in  the  Signal  Bervln:  roporta. 
If  the  objector  the  Signal  Service  is  to  eaiahllah  laws,  why~I  ask  it  In  no 
hostile  spirit — has  it  as  yet  given  no  laws  to  science  1  Or  why  does  il,  as  the 
New  York  Ifatiea  lately  says,  "  Keep  as  widely  aa  possible  aloof  lYom  Ih*     I 
science  of  the  country?"  | 

I  have  also  protested  against  tlie  pradico  of  observing  only  at  fixed  )>oar»-  t 
of  the  day,  contending  tliat  if  an  individual  storm  is  to  he  known,  it  mast;-  I 
be  oliserved  continuously  so  long  as  It  lasts.     The  Atlantic  reviewer  lliiiiliw    I 

il  is  not  necessary  for  t lie  Signal  Service todo this,  because"  thee«(cotit)Dn^ ^ 

oua  observHllons)  are  easily  accessible  in  the  quarterly  reports  of  the  mete— -^ 
orol'ipical  office  of  England  1"  U|>an  this  method,  if  you  wish  to  knoiM^ 
what  lire  the  dUtinciivQ  chanuiteriatics  of  an  African  elephant,  all  you 
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to  dn  f»  to  get  Bome  one's  descriptinn  or  an  Asiatic  elephant,  and  drew  jour 
own  cvinchiiiont.  Mr.  F.  Oostcr,  of  tlie  London  Meteorological  Olfic«  ssyB 
npon  this  point,  Ihnt  at  Valenlia,  where  ohBervations  ntc  not  made  between 
the  hours  of  8  A.  M.  and  2  P.  M.  "Slorma  have  been  overlooked,  which 
would  doubllESB  have  been  noticed  at  the  Central  Office,  where  the  weHther 
ia  ubaorved  continuouHlj. "  Is  il  not  at  the  least  very  probable  th»t  the 
8if;na1  Service,  making  but  tri-daily  obaervationB,  lias  overlooked  atorms 
in  the  same  way  I 

In  my  book  I  urge  that  obserrationg  of  the  clouds  in  conMdtian  with  atrial 
currents  is  ot  the  greatest  importance,  which  the  Altmitic  Mimlhly  writer  at- 
tempts to  meet  by  saying  that  llic  Signal  Service  has  made  tri-dally  maps 
of  the  cluiidB  for  four  years.  This  may  be  true,  but  it  has  never  made  ob- 
aerrntlons  of  the  intimate  connection  of  the  clouds  with  nrial  currents,  nor 
nndttrstood  this  Bigoifi can ces.  Early  in  18T4  I  explained  niy  riewg  to  Prof- 
Henry  of  the  SnillliBonism  Institute,  in  a  personal  interview,  ttnd  he  then 
S&ld,  "This  is  all  new  to  me."  He  took  copious  notes.  The  Signal  8er- 
tIoc  report  for  1873,  publislied  alter  this,  contains  a  few  old  plates  of 
the  cloudfomis  given  by  Howard.  P<Ey,  and  others,  but  with  no  refer- 
ence U>  Ibem  in  the  text.  That  of  1874  contains  cloud  maps  for  one  day. 
with  no  reference  In  the  text,  and  contains  no  attempt  to  give  the  pnrticu- 
bu  forms  any  distinctive  character.  The  eminent  meteorologist.  Prof.  H. 
Jlohn.  Director  of  the  Royal  Meteorological  Institute  at  Christianla,  Nor- 
way, in  a  letter  to  me  says  :  "That  you  iiUroduet  the  cloudforms  into 
practical  meteorology  is  certainly  very  good."  It  is  of  little  use  to  make 
maps  of  the  clouds  unless  we  unilersUnd  something  of  their  signiflcance, 

Tlie  reviewer  states  that  I  claim  for  myself  in  conjunetion  with  ex- 
President  Hill,  of  Harvard,  "  the  credit  of  originating  the  present  Signal 
Senricu  storm  -  warnings, "  but  that  we  "were  anticipated  by  Redtleld. 
Benry.  and  othera."  A  claim  of  this  kind  is  hardly  worth  advancing  or 
discussing,  but  I  wish  to  correct  misundetslandings.  All  I  do  claim  is  thai 
in  IS3I,  before  any  one  else.  I  believe,  I  advocated  and  labored  for  a  corps 
of  mBteorological  observers  connected  by  telegraph  with  a  central  ojilce.  so 
tlia4  the  central  oliserver  might  see  the  whole  storm  continuously  in  all  its 
extent  from  beginning  to  end. 

I  would  earnestly  urge  a  popular  interest  in  meteorology,  since  no  other 
science  It  so  open  to  those  occupied  in  other  pursuits,  and  scarcely  another 
of  BO  much  practical  importance.  We  all  know  men  of  no  scieniidc  ac- 
qnirements,  yet  who  are  so  well  versed  in  signs  of  the  weather  that  their 
pi^dtctions  are  more  to  be  relied  on  for  a  particular  locality  than  the  very 
^etionl  "Probabilities"  of  the  Signal  Service.  Such  weaCbcr- wisdom  la 
touniled  upon  accurate  observations  of  nature,  and  the  explanation  of 
ireathcr  signs  is  often  very  simple.  For  instance.  It  is  an  old  Inrtlan  ob- 
■ervBtlon  that  Summer  storms  follow  the  course  of  rivera.  The  explanation 
i>f  which  Is  that  Slimmer  storms  are  mostly  produced  by  the  advance  of 
ooldor  air,  which  being  lieavier.  sinks  into  and  follows  the  valleys,  at  the 
botliim  of  which  there  is  usually  a  walcr-courBe.  Again,  a  halo  round 
ritOC.  AMKH.  PHILOB.  SOC.  XTI.  OT.  Z 
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the  moon  lodloatM  rain,  since  iu  atuse  is  tbe  pnrtiHl  ubaciiratiun  "t  tti« 
moon  by  llic  flnl  hazy  clouds  of  an  npproai'hing  Nonhcut  Hturm,  Wilbi 
knowledge  of  tho  conneclioQ  beiwemi  tliu  cloudi  noil  tnuvemenu  ot  ibr 
air,  ii  will  b«  coniparHliTelf  easy  fanatyane  to  predict  tar  hi*  own  lontitf 
the  wcatlier  he  U  to  expect  from  day  lo  day.  That  thi*  U  pi«cUcal>l>\  It 
proved  liy  the  experiente  of  many,  and  by  an  able  article  on  Uic  autgwl 
la  the  Qalany  Magazine  for  November,  by  Mr.  F   Whittoker. 

In  ctinncclion  wUli  the  Iniponance  of  clouds  Lu  practical  meteorology  li 
the  roUowiug  Blatement  in  the  si^icnllAc  record  of  Harper's  Mnnitily  for 
Angiut,  18Tn,  edilod,  I  believe,  by  Prof,  Hpencer  P.  Bainl.  of  WaatUu^too. 

"  Dr.  nildehnuitleaon,  of  U[iaala,  has  published  llie  results  of  a  ourM 
itudy  of  ohaervnllons  of  cirrus  clouds.  Having  xecurud  by  pcnonal  cot- 
roapondence  a  numlier  of  careful  observers  throughout  Europe,  he  hnsraai' 
pared  the  observed  movumcnts  of  cirri  with  the  prevailing  clouda  and 
iaobani  at  the  surface  of  the  earth.  He  flads  tliat  the  cirrua  clouds,  ioi 
large  piujority  of  coses,  flow  out  from  areaa  of  loie  Uirametcr,  and  in  u>*ai<l 
areas  of  high  prmsure,  and,  a«  he  succinctly  expresses  it,  the  movemeutof 
these  clouds  U  toward  a  luiat  «i>me  distance  lo  the  right  of  tliat  inwud 
which  the  lower  clouds  move.  Wo  bad  ocea^on.  a  few  years  i^,  lu  a«. 
nouDite  precisely  the  same  law,  as  deduced  by  Pruf.  Abbo  for  the  UalM 
Btatc*.  It  would  seem,  therefore,  a  Uw  applicable  to  tlie  wb»le  of  lbs 
norllierji  temperate  zone,  and  Is  entirely  lu  nccordauce  with  the  meolumlsl 
theory  developed  by  Mr.  Ferrel  in  a  memoir  published  in  1600." 

The  same  tact  is  referred  to  in  Harper's  Weekly.  Januarr  IS.  ISifl,  H      I 
follows  :  "  Clement  Ley  bo  well  known  by  Ida  investigatione  ij»t«  the  more- 
menla  of  storms,  states.   In  reference  to  the  movemeal*  of  cirrus  cleuAt, 
wbnse  laws  have  been  investigated  by  Hildebrandastm  and  nlbora.  that  U> 
own  oliservations  f\illy  conflrm  thoae  of  the  latter  ns  to  the  inolion  of  lb* 
upper  clouds,  with  only  this  modiflcatlou,  that  the  vertical  axis  of  a  revO^ 
ving  storm,  about  which  tho  whole  mass  uf  air  taaj  be  supposed  lo  mt*** 
Is  not  exacily  vertical,  but  Inclined  backward." 

.  The  writer  evidently  oonsiders  this  isolated  fact  a  very  Important  dlwo"^* 
cry.  and  It  really  is  ihe  first  attempt  on  the  part  of  the  cyclonists  lu  co^^ 
alder  tho  inolion  of  clouds  oa  well  as  their  forma,  and  1  might  alinon  t^^ 
the  first  slep  towards  bringing  the  clouds  iulii  connection  With  storma. 

As  the  cyclonlsts  see  the  storm  in  the  "area  of  low  baromoler,"  andii^^ 
opposite  of  the  siomi  in  the  "area  of  high  liaroraoter  "  their  "  atUi-cyciotu.'' 
it  Is  natural  that  they  should  describe  the  luotiuu  of  drrua  clomls  In  reli^ 
tion  to  tlieaephenomeDa.  But  as  the  origin  and  nature  of  these  pbr^MnwiD*-^ 
are  as  yet  unknown  to  them,  the  cause  of  the  motion  of  the  cirrus  clouds  ic^ 
the  dlrecOon  described  remains  also  unknown,  am)  forma  thus  another  poi  ^ 
lie  besides  the  many  we  have  already  In  the  scienco. 

As  ti>  the  precedency  in  tho  discovery  of  tho  Inct  in  question,  I  wnuI^B 
dTKW  your  attention  to  ray  article — "  New  Theory  of  Storms,"  in  the  New* 
York  Times.  November  18,  1852.  reprinted  and  more  fully  elaborated  !jl^ 
my  retenlly  published  work— "Storms,  their  Nature,  CUMtflc»tioa  aod  J 
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Iawb."  It  will  be  seen  from  tliU  article  that  I  obeerred  the  bet  as  to  the 
motion  or  cirrus  clouda  tienldtM  otliera  of  a  llbe  nature  about  a  quarter  of  a 
century  ago,  lectured  on  it  publicly  and  published  it.  Copies  of  the 
article  were  tont  to  Prof.  Henry  and  Lieutenant  Maury  in  WuHliiugtun. 
This  article  which  wm  a  sketchy  auiniuary  of  my  iDveetlgaliona,  cuDlauu 
kIbo  the  lawB  of  Ibe  motiouH  of  the  lower  cioudrorma,  such  as  cumutua, 
CUinuU>-stnitU»,  conus.  And  it  ranlnlna  not  only  the  laws  as  to  the  direc- 
tiva  the  different  cloudtomis  take,  but  also  an  cxplanalinn  of  the  causes  of 
their  motion,  and  the  application  to  the  predictiuD  of  stumis.  I  mention 
tbeee  rods  to  show  the  overpowering  Infiueuce  of  recognized  authority  in 
accelerating  or  retarding  the  development  of  a  Science.  Truth  of  the 
greatest  importance  often  remains  unnoticed  IT  it  does  not  pass  Orst  from 
the  lips  of  a  well-known  authority,  and  errors  may  be  protmgutcd  for 
conluries  under  the  shadow  of  a  great  name.  Although  title,  it  is  grali^- 
ing,  however,  to  see  my  observations  confirmed  aa  the  heavy  train  of 
Scienrc  moves  onward. 

Another  reason  why  my  observations  have  remained  unnoticed  so  long, 
may  also  be  found  in  the  circumstance  that  I  have  seen  and  descril>ed 
ineteorolu^cal  phenomena  lYom  a  ditferent  standpoint  Ttotn  that  generally 
taken.  A  circular  ring  will  appear  to  one  aa  a  straight  line,  to  another  as 
an  ellipse,  and  to  a  third  one  as  that  whbt  it  really  is.  according  to  the 
ttoodpolnt  from  which  it  ia  viewed.  This  is  very  apparent  in  looking  at 
phenomena  the  whole  of  which  we  cannot  see  at  once,  such  as  the  motions 
of  heavenly  bodies  or  storcns ;  we  then  are  likely  to  take  things  as  they 
■ppear  to  >«.  So  men  thought  for  centuries  that  the  sun  moves  and  the 
earth  stands  stilt,  and  the  cyclonists  think  even  now  that  the  wind  in  a 
storm  moves  around  in  a  circle,  or  in  an  ellipse,  or  in  a  spiral,  because  it 
sp{>earB  so.  They  see  in  tlie  "area  of  low  haromeler"  the  wiiolo  storm, 
While  I  from  my  standix>ini  see  in  It  only  the  effect  of  the  storm.  The 
cyclonists  sec  in  the  areas  of  low  and  high  liarometer  independent  although 
unexplaiQcd  phenomena  ^  to  me  these  phenomena  appear  to  belong  U>- 
getlier  as  organic  parts  of  the  storm  and  assume  thus  a  meaning.  With 
ae  a  progressive  storm  consists  in  the  displacement  of  one  of  two  opposing 
air  currents  by  the  other,  which  is  of  different  temperature,  and  the  area  of 
low  barometer  forma  Itself  during  this  conSict  Iwtween  them  by  the  rising  of 
the  warmer  current  obliquely  over  the  colder  one.  The  rising  air  produces 
lower  pressure,  hut  the  full  weight  of  each  current  produces  the  areas  of 
Ufb  barometer  in  ttonU  and  in  the  rear  of  the  area  of  low  barometer.  I, 
therefore,  see  the  storm  extend  over  much  larger  area  than  the  cj-clon- 
ittado. 

I  see  in  the  lerial  ourrents  the  elements  of  the  storm ,  the  cyclonists  seem 
to  conaiiler  them  as  tlie  conseiiuence  of  the  storm.  1.  therefore,  naturally 
consider  the  motion  of  the  different  cloudforms  in  reference  to  the  fcrial 
currents,  and  not  in  reference  to  t)an>metric  pressure,  but  the  facts  of  their 
motion  arc  and  remain  the  same. 

The  "cirro  stratus"  of  Howard — in  fact  all  cirrus  clouds — move  with  ttie 


2M  , 

Kane  Uiejr  km  nrigliudad  hf  B  ^  K  « 

y  uvor  Um  culd«r  poUr  i ■     ^k~ 

-  1  ttacribui  ki  Ite  TbDc*  ■rticlc  to  iwva  w  Uw  « 
•pad  BMib-M*  nonn,  lienOM  I  found  li  d 
■  gf  as  appaaaddng  eqtuturial,  warm  c 
ir  tt  ■■  ilniMiiilaii  fatal,  ami  pro[ioa«>d  the  ilnfle  a 
J  I>f  tldwafd  hiibmo  br  groaai  tog,  whkh  I  oouUcra 
HB  "MniBB  '  MlnUnbl;  Indiom  tbo  Btrotcbed-onl,  « 
I  lie  I  Mini  witk  017  two  other   oleineutary   fcim 
aairtcal  fatv  aad  ia  ttacvefon  nuily  iIe«rrlbod. 
I  akim.  iwmIj  lanirwaa  mirn'i  tnllii    cat'>  t«!Ia,  «<cu.  aa*  1 
f  Mnna  (drro-atratu*  of  Ilownni)  fnnnhiit  4^ 
■|M  af  tte  lUoft  wann  current  brfuK  h  liaa  m^ 
Mtnin  wUcfa  the  dmw  Tomu  uwutnc  ihU4f  * 
'  tta  lop  gf  lh»  nfolar  ttoal  warn.     We  tlii?:ri>rora  aM  "  iW  « 
Aon  afiaa  (tf  low  Uirometcr  "  (Ute  place  of  I 
n«M>"aBd  telowantamuior  hi)tli  iirfMiint"  (ibcvMvf^ 
Mjr  VlMa  Iweoiyrnur  ytan  a|;ii,  Itii-refore,  Kik  Ma^rik^ 
tt  a*  tJoBofctfTM  cloua  which  IlildnlnitdMoa.  L«w  ■■!  I~ 
bM«  neMyy  obMrred.  but  abu  thu  cauw.     Ileoidu  Uiia  k  eaan^  te 

■  to  pndkl  fWim  lh«  appmranc*  of  I 

■  the  cumias  uf  thu  ciiuatiirlal  i-urreiil.  1 
«t  ft  Banb-iaM  Mann.     While  Ihui  ttnm  Ih»  iitnn il point  of  tte  1 
Ika  mam  «f  (ha  cnidrJcal  (act  caunot  be  cxplainiHl.  U  rullowa 
aBMaqaaae*  when  trMi  IWhh  ihi<  alandpoiiit  I  Iwvc  takpn. 

TbeanMc  In  qacaUon  ounlnin*  alio  tlie  law*  of  ilic  noUia  of  1m 
dMidtovMa  ntdi  a*  the  cmnalua,  mmulo-iitMtui,  and  mnua.  aad  '^7  ^ 
t^a  ihcir  pwpMtlTc  coarM.  and  how  ilii'  muremeni  and  condiUMa(l 
mil— ^  iif  whirli  thrj-  nr-  -'ni — — '-1'-  I.  c,  tlunaona  ifiMj  hm  ftidta 
hr  tiMir  ap|>«aranoe.  The  HaAy  uf  cloudfornu  in  eonnteUoH  miU  an 
MMwUk  b  one  uf  the  miMt  Important  dullm.  ol  pmctlcul  met«orvlo|7. 

Ai  lu  i'lriuFnt  Leir'a  propoaltlon,  "llial  llio  v«nlcal  axU  oTaaajifli 
TaTiitTlBS  culunm  of  air  la  nul  exacti;  vunlml.  bat  Indlnnt  bftdrwafih 
I  wuuM  nU  your  attention  to  a  third  opinion  held  bj  Bom«  noat  oniM 
■leWvivlo^ts,  such  na  Dor?,  Uciil  ruid  Iledflold,  that  lh«  axil  la  bdli 
Awward.  The  cycloaUM  nin  lii-n^  amnln  Into  a  frc«U  con  trad  IcC  loo.  ■ 
MvaCu  a  new  puule,  aonin  wyin|[  the  axU  Ilea  forwanl,  some  h  lie*  bai 
want,  lUid  nihon  It  is  vcnlcal.  It  ramlndii  u*  of  Ri'dfleUl  and  ^HT'*- 
uumI-'PTl  where  one  maintained  Ihat  thp  wlnil  In  a  tornado  1  ~ 

tM  a  ciivlo.   ihc  other  that  It  hlowi  In  aimigbt  llnni  toward  Um  i 
Tluaw  JiM'rfi[«ndM  are  a  ooniciuennt  ofUin  mode  of  invcatl^tlint  i 
mify  Ml»wrtl  In  this  adcnce.  which  l«  lo  ilctluco  rraulu  ttom  a  fotij^ii 
aW  uMMi'f  dlMomnected  dnla.  ohiitlneil  indlncHmlnnlely  f^ni  Hiormi   . 
oMi  dltft>r  a*  widely  in  origin  and  diameter  nii  a  lut  and  a  aparrow.    Wb^^^l 
hM«v  ■«  iwiued  tt)w»rd8  an  Inillvliliinl  knowlcilite  of  cither  ibe  liai  o  -^^^"" 
uwtivw  l>y  clluiinailng  from  a  number  uf  duu  ttit-  menn  vclorJiy  uu 


K^dlrectiOD  of  their  flight?  Wo  mix  tliinga  that  do  not  belong  lo- 
er  and  arrive  st  beat  at  indeflnite,  vague  and  unreliable  results.  Tliis 
enlly  has  happened  in  determining  the  direction  or  the  axif  of  n  aup- 
d  revolving  column  of  air. 

He  discrepant  views  of  the  celebrated  meteorologlsta  above  mentioned, 
all  harmonise  if  considered  from  the  standpoint  indicated  In  mj  recent 
It.  The  supposed  revolving  column  of  air  is  seen  from  mj  standpoint 
le  obliquely  rising  equatorial,  or  warm  current  ;  its  direction  always 
DM  towards  the  north,  or  colder  region.  It  thus  coincides  nllh  the 
tion  of  the  axia  of  the  supposed  revolving  column;  in  a  north -east  storm 
inclined  forward,  Id  a  south-east  stomi  backward,  Id  n  local  storm  it 
Ttlcal.  The  method  of  averaging  will  lead  to  the  tirst  result  if  the 
I  aabjected  to  invesiigatlun  belong  all  or  In  the  majority  to  north  east 
us ;  it  will  lead  to  the  second  result  If  the  cases  subjected  to  invesliga- 
b«k>ng  in  the  majority  to  south-east  storms  ;  it  will  bring  no  result,  or 
e  the  axis  vertical  if  the  cases  or  data  subjected  contain  a  nuuil>er  of 
kinds  in  equal  proportions. 

Ir.  Bfodget  remarked  that  there  were  very  striking  and 
Qable  suggestions  in  Mr.  Blasiua'  paper. 
e  thought  that  it  was  true  that  the  inlluence  of  the  Signal  Service  was  in 
{er  of  being  weakened  by  Its  pereUtent  obeervalions  of  only  three  hours 
lie  day.  Stomis  require  obgervation  continuously  during  their  course, 
agreed  with  Mr.  Blaeius,  also,  in  accounting  of  inferior  values  other 
ii'Uls  of  the  discUFaion  of  storms,  those  areas  of  low  and  high  barometer 
rb  almost  exclusively  occupy  the  S,9.  maps.     Be  described  the  remark- 

slomis  of  ISTS,  accompanied  with  disastrous  floods.  They  were  aot 
I  of  a  common  storm  usual  to  the  Temperate  Zone,  raining  from  the 
T  ponioae  of  the  almoapbure  coming  from  the  Qulf;  bnt  on  the  con- 
',  Uiey  were  numerous  local  furious  downpours  from  a  hot  supurwt- 
sd  upper  air  coming  from  some  more  distant,  unknown  region  in  the 
li.  They  had  the  characteristics  of  tropical  slonns,  and  were  so  local, 
in  tome  instances  a  distance  of  only  twenty  miles  sufficed  to  disllnguish 
>I«d  locality  from  one  on  which  no  rain  fell.     Mr.  Blodget   added, 

having  in  former  years  participated  in  the  discussion  of  Espy.  RedQuid 
Hare,  he  could  meet  the  vertical  theory  with  an  expressed  c< 
k«  ImpOMibility,  quite  demoQstmble,  that  a  large  storm  should  r 
I  Uie  rough  surface  of  the  earth;  although  it  muslof  course  remain 
«ny  diiturbance  in  fluids  has  a  tendency  to  set  up  vertical  a 
vui  obeiructivc  friction  of  the  face  of  a  country  in  the  case  of  great 
>ovemcatB  must  always  prevent  any  rotation  over  wide  areas.  Local 
^oes  may  produce  small  whirlwinds,  but  a  Redfleld  cyclone  is  a  phys- 
iiupo»hlUty.  He  had  found  in  Mr.  Blasius' hook  more  of  a  true  eipla- 
n>  of  the  origin  and  progress  of  storms  than  elsewhere.  Wbflo  Hr. 
Iti  had  proposed  Uie  Signal  Service  system  in  IS.*)!,  he  had  himself 

llntolegnph  in  the  Summer  of  1(553  for  two  months;  and  his  charts 
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of  that  (iau  ihow  that  he  proved  therehy.  Md  tliwi.  Uie  pwctjctblltlj  of 
preclsply  dck'niiliiing  Ihe  fonn  and  llmlis  of  nnjr  Blorm.  AH  that  be  Ukti 
of  tlie  Signal  Service  now  waa  hj  niake  contlnuoiu  obeorrm^ona,  inttead  uf 
three  iiliserratloDB  a  day,  and  to  pat  down  upan  their  charts  the  other  mon 
Imponanl  clemrola  with  lliul  or  barometrir  pretaurv. 

Prof,  Houston  noticeil  the  fact  (hut,  by  tlie  bnronii-ter  it 
the  Uifjh  School,  the  mercury  stood,  on  the  5th  of  Febriinty 
at  1.20  P.  M.,  at  the  most  extraoriliuary  height  of  30.91 
He  wished  alao  to  put  on  record  his  proposed  iniproremeiit 
of  the  barometer,  at  the  mechanical  details  of  which  heu 
now  wtirking,  viz :  to  read  with  greater  ease  and  precision, 
hy  means  of  a  scale  floated  on  the  snrface  of  the  mercarjr, 
counterbalanced  and  connected  with  a  ring  around  the  tabe. 

Prof  Sadtler,  by  ])ermission  of  the  Qeological  Survey  of 
Pennsylvania,  gave  the  scientific  results  of  his  recent  analy- 
ses of  gas  from  several  oil  wells  in  Western  Penns^'lvanio — 
gas  which  is  used  in  the  iron  manufacture. 


CONTRIBUTIONS  FROM  THE  LABORATORY  OP  THE  tTNTVWl- 
SITT  OF  PENNSTLVAKIA. 
No.  VI. 
On   thf  Gompotition  of  Iha  .VntuiMl  Oat  frojn  etrlain  WtU» 
lUnntyWania. 
Bv  SAUCi:!.  P.  SiBTLEO. 
{Read  hefort  tht  Anurinan  PhUoiophifal  Soeiiln.  Fib.  18,  IST, 
Having  had  occa«ioa  lalvly  to  aoalj'su  some  at  the  g 
wells  ID  ^YeBt«^l  Peniujlvanio,  I  have  obtained  some  mn1t»  i 
given  as  a  I'lmtribution  to  oar  knowledge  of  Ibese  important  natuni  pi 
ducts.     There  have  been  almost  no  analyses  whatever  ttuule  of  ihi«e  ^taM. 
In  ItMMt  a  French  geolagiat,  M.  Foncon  visited  a  number  of  tboso  gaa-wilb 
and  collected  spedmena  of  the  guM.    Those  were  aflerwanls  analfMd  bj 
M-  FonijuO,  and  the  results  an;  publialied  uj  Compl.  rendui  LS  VH.p.  10«. 
The  loralltiM  were  Pioneer  Run,   Teoango  <'o,,   Pa.;  Fiwdonia.  N,  t.; 
Roger's  Qnlcb,  Wirt  Co.,  W,  Va.-.  Burning  Springs,  on  the  Ktagua  Ktbi 
below   liic  Cataract;   and   Pctr-ilia.    KnalJikillen   district,    Canada  ff«t 
TliMO  points  are  eerlainly  widely  enough  removed  to  make  Ibe  strira  co«' 
prehensive  from  a  geolngital  standpoint.     The  an«l>ica  do  not  appcsr   » 
have  licen  mmplete  nntw,  as  M   Ponqufi  determined  tlie  exact  Bmounts  ^ 
only  a  few  of  the  oonstlmoots.     In  general,  the  gases  were  compoMd    ot 
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mben  of  Uie  manli-^s  series  of  hydmcarbonB.  Tlius  the  giks  from 
Uieer  Run  he  fouDil  to  liave  essentiallj-  llie  poiuposition  of  propyl  liydride 
,  11^,  Willi  small  quanlities  of  carbonic  acid  and  of  oitrogea  ;  llie  Fre- 
ila  gM  Appeared  lo  be  a  niixture  of  mareh-gM  (CH^)  and  etiiyl  hydride 
,  H,),  witta  a  smalt  quantily  of  carbonic  acid  and  1.6S  per  cenl.  of  nitro- 
1 ;  the  Rogers'  Gukli  gas  was  CH,  almost  exclusively,  with  15.86  per 
iL  of  carbonic  acid,  and  a  small  quantity  of  nitrogen  ;  the  Burning 
riag*  gaa  almost  pure  CII,  with  a  Ultle  CO, ;  the  Petrotia  gHs  a  mixture 
ncarsb-gBB  (CII,)  and  othjl  hydride  (C,  H,),  with  a  small  amount  of 
■hnnic  Bcidv 

ilowevvr,  in  some  cases  the  compoeitioo  ns  given  above  was  only  appa- 
tt,  as  in  the  cose  of  llie  Pioneer  Run  gas,  for  on  passing  the  pia  through 
ohul  a  pan  was  atisoriied,  which  was  afterwards  shown  to  be  liiityl 
dride  (C,  H,,,),  while  the  part  unabsorbed  showed  nearly  the  coni|X)«itlon 
■nsrsb  gas  (Cn,).  It  was  evident,  therefore,  thai  what  appeared  to  be 
>pyl  hydride  (C,  n,)  was  In  reality  a  mixture  of  marsh-gas  (CH,)  and 
(yl  hydride  (C,  H,„). 

[ti  IHTD,  Prof.  Henry  Wurts  made  an  analysis  nf  the  gas  from  a  well  in 
B«  Bloomfield.  N.  Y.  The  results  of  this  analysis  are  found  In  SUli- 
\n't  Jmimal  (2)  XLTS.,  p.  338.     He  found  : 

Marah-gae 83,41 

Carbonic  acid 10. 1 1 

Nitrogen 4.81 

Oxygen 0.2a 

Illuminating  hydrocarbons S.D4 

100.00 

le  specific  gravity  of  the  gas  was  .603. 

B  methods  of  analysis  were  not  the  usual  ones  of  gas  analysia.  but 
alMorption  methods  devised  by  himself  in  conjunction  with 
I  B.  Silliman,    This,  I  believe,  is  the  extent  of  the  published  infonna- 
Bubject 

■  which  I  collected  and  analyzed  were : 
ftt,  the  gas  of  the  Bums  Well  In  Butler  County;  secondly,  that  of  the 
;  Well  in  the  same  county;  thirdly,  that  fVom  the  Leechburg  Well 
»  EiskeminiUs  river  n^m  Leechburg,  In  Westmoreland  County 
thlj,  the  gas  bubbltng  from  a  spring  at  Cherry  Tree  in  Indiana 
As  the  results  of  Fonqufi  Just  given  had  rendered  the  presence  of 
Imenibers  of  the  marsh-gas  scries  than  CH,  probable,  at  two  of 
I,  I  made,  in  addition,  absorption  (eats  with  absolute  ulcuboland 
ne,  hoping  to  prove  qualitatively  the  presence  or  absence  of 
^r  hydrocarbona  as  well  as  those  of  the  ethylene  series.     For 
h-gas  itself  is  insoluble  in   absolute  alcohol,  ethyl  hydride 
'ed    lo    the    eitent    of    1^   volumes,     propyl    hydride 
h  the   extent    of  0    volumes,    and   butyl   hydride    (C,  H„) 
mt  of  18  volumes  in  one  volume  of  the  alcohol.    A    pan- 


ir.l  iUO 

Mge  of  the  ntttaml  gu  for  19  or  20  miuuU>8.  ilierefore,  sbouU  aumlt 
the  alcohol  wUb  sucb  of  tlwMe  hydrocarbons  as  might  !«  present.  Thcbn- 
mine  »lnorpti(in  te«l  wat  made  En  ordvr  to  asrvrtnlo  whether  mny  eibfltM 
or  hutyleiie  dibromide  would  be  fnnued  by  the  pasBBge  of  gan. 

The  gases  tested  In  this  wity  were  tbu  gas  from  the  Bums  W^H  and  p» 
from  the  Le«cbburg  Well.  The  bitlilcs  containing  thi?  alcohol,  tuteing  been 
tightly  stoppered  and  SF^sled  at  the  time,  were  afterwards  examined  in  ilir 
Laboratiiry.  The  Buma  Well  gaa  was  flrsi  examined.  The  nleuhul  ihronfh 
which  Uie  gna  had  been  passed  wu  tnuieferred  IP  a  small  fiisk,  ind 
enougti  additional  alcohol  was  added  to  completely  fill  Ihe  flask.  A  oitk 
perforated  and  carrying  a  delivery  tube  was  then  tilled  to  it  ao  tlial  the  a 
cess  of  alcohol  filled  this  lube  also. 

The  flask  was  now  heated,  and  the  gas  given  nfl  wb«  collccird  in  k  eu- 
diometer tube  over  warm  water.  I  obiaioed  thai  «oni«  150  culiir  cmil- 
melers  of  gas.  The  oiwraiion  was  pushed  until  only  nliKtliol  T»porw» 
given  olf,  which  was  absorbed  by  the  water.  To  Ihe  gna  in  the  eadUmrUs 
I  then  added  rapidly  an  equal  volume  of  chlorine,  and  allowed  it  to  sUud 
exposed  U>  dilluged  sunlight.  Oily  drops  formed  at  uncc,  while  the  valniM 
of  the  gas  contracted  until  ll  occupied  only  about  une-hulf  uf  the  tit 
volume. 

This  showed  the  probable  formalloD  of  ethyl  chloride  (C,  TI,  CI)  «hbA 
is  gaseous  at  temperatures  over  12^,  and  of  either  propyl  dilwiilc 
|C,H,C1)  which  is  liquid  at  tenipcrslurcs  under  BSC'C.  or  of  butyl  chtortib 
<C.  HjCl)  which  is  liquid  at  temperatures  under  77.8'^C,  On  invenioi 
and  applying  a  flame  to  the  gas  in  the  eudiometer,  It  was  found  f)  Im  In- 
flammable,  burning  wltli  the  gre<>nlsh  flame  Qharacleristic  of  ethyl  cbkitide- 
The  water  upon  whlcli  the  oily  drops  had  collected,  was  put  in  a  amul' 
Oosk,  and  an  attempt  was  made  In  separate  them  by  clisUllaiion.  Tbli  "** 
however,  unsatisraciory,  as  there  could  only  Iinve  been  smnll  qtmnliiif**''' 
either  propyl  chloride  or  butyl  chloride.  The  water  in  ilie  endionww* 
tube  reacted  acid  from  the  II  CI  formed. 

The  result  of  these  tests  may  therefore  be  summed  Op  as  sboffi 
certain  presence  in  the  gas  of  ethyl  hydride  (C,  Hj  and  the  prol 
«  of  either  C,H,  or  C.H„. 

The  qualitative  examination  of  the  Leecbburg  gas  was  made  In 
way.  I  obtained  here  only  aboul  100  cubic  centUinrti-'rs  of  gna  nn  hetUn^^ 
the  alcohol.  On  mixing  with  chlorine  a  contraction  of  about  onS'tUM^ 
took  place.  The  inflanmnbiiity  of  the  residual  gas  and  the  formatko  i^' 
oily  drops  gave  the  same  indications  as  with  the  other  gas. 

The  other  qualitative  tests  were  with  bromine.  This  bad  boen  Uglify 
bottled  and  sealed  up.  The  bromine  from  thi'  test  with  the  Bums  gu  *»* 
then  placed  in  a  porcel^n  dish  and  water  added.  Pure  sodic  hydniU  «"* 
added  to  neutiulize  the  eiceaa  of  bromine.  The  sodium  bromide  fottneJ 
dissolved  at  once  in  the  water.  There  remained  no  tmce  of  oily  dr"?* 
such  as  would  be  caused  by  the  bromides  of  the  olcflne  series  of  bjdW»^ 
carlKinB.    The  sodium  bromide  was  anerwards  crystalli;  '  '" 

pure.    The  lest  was  iherefoni  entirely  ocgati' 
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Ine  series  of  hjO**^     i 
dliced  out  p4^iltal 
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exunlnlDg  tli<>  bmmine  tisal  for  absorpItoD  with  the  Leechburg  gas, 
wnsBpiun'iilly  a  slight  layer  u|Hm  ilu!  surfnce  of  tbe  brcHuine,  whiclk 
I  liavc  been  clbylenc  lirotiiide.  Us  oeiitrnlizlDg  tbe  excesa  of  bromine, 
tx-ur,  no  dinLint^I  <?vUlvni'C  cuald  be  bnd  uf  llie  ])regi;nco  ot  lite  bromide. 
tt  thit  reanlt  wna  ieCl  uncertujn. 

«  quantitative  annlj-Bcs  were  next  luttde.  Id  these  the  carbonic  ai-iil. 
inlc  oxide,  illumlnntlni!  bjrdrocarbonh  and  free  oxj'gcn  were  tcsicd 
ml  when  present  reniovcd  by  Buitablo  abeorplion  re-ag^nts,  wiiilc  tlit 
»g«n,  mnrab-giis  and  clbyl  liydnde  were  determineii  by  the  eudionic- 
natysis.  Any  nitrogen  present  remains  over  and  is  estimHlcd  at  iln' 
ueion  of  tlie  analysiB. 

Bvmt  Wttl  Oas  (average  of  two  amtlyscs). 

Carltonic  Add 34 

Carbonic  oxide  Intcu 

niumiDating  hydrocarbons  (C"  H  ^) 

Hydrogen 0. 10 

MarsbgM  (CHJ 7B.44 

Ethyl-hydride  (C,  Hj 19, 12 

Propylhydride  {C,  H,) truce 

Oxygen 

Nitrogen 

100.<H) 
Luckburg  Oat  (average  of  two  analyses). 

1  Cftrbonic  add 35 

I  Carbonic  oxide 26 

lllluminating  hydrocarbons  (C,  H^) 58 

Hydrogen 4.79 

rsb-gas 8a.05 

bthy  i-hydride 4.39 

Vropyl- hydride trace 

I  Oxygen 

BKitiogen 

100.00 
Harrey  Well  Oai. 

tlxinknrid. 08 

g'bonlc  oxide trace 

huting  bydrocarlNms 

18.60 

80.U 

Irl-hydritte 6.72 

pt-bydride trace 
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ClterTy  Tret  Oat  (avenge  of  tiro  uialyBM). 

CftrbonkKciil..,. 2.98 

Ckrbonic  oxide , 

IlIumlnKtinKbpdroau-boiu....^ 

Hydrogen «.» 

Uttnh-gM 

Klhj-l-hydride «. 

Oxygen 

NUTOgen 

ItKt.iHl 

It  will  be  Been  thai  the  flnt  three  of  the  gasm  Just  BnatyzcKl  &rv  inj 
almilar  In  composition,  while  the  gas  esc*)iing  irtrnx  the  spring  Mt  Uterj 
Tree  iliiTere  very  consldembly  ftom  the  others.  The  lurgnr  Kmouot  otm- 
bonic  Kcid  sad  the  presence  nf  free  nxyfceii  and  nitrogen  ftrc  the  chlerpi^B 
which  distingaUh  1*..  Ii  is  only  natural,  however,  that  n  gms  evcaping  Dm 
fresh  flprlag  water  slioultl  enntaln  tlime  giioes,  or  tbi-y  arc  the  ^*es  iwaally 
dissolved  in  Bpring  walor.  As  to  the  other  coiistiliients  f>T  Uieae  gMO.  llf- 
drogen,  mnrah-gas.  and  ethyl  hydride  are  the  uiuet  Important  ones.  lollu 
ca&e  of  iwo  of  the  gasea,  the  Burns  gns  and  the  Lceehburg  gao,  qtiilltalln 
tests  directly  proved  the  presence  of  lltiit  hut  consiitueut.  The  olher  im 
ingrcdit'nls  can  also  W  proved  to  be  tlit^re  by  ihe  appliodon  aX  BuiiKti'l 
formulas  to  the  result  of  the  eudinnietric  analyalB.  Thus,  as  the  volnmeiir 
gas  taken  for  the  viidionietric  analysis  can  contain  only  hydrogen,  bydiQ- 
carltondoftho  marsh-gas  aeries  and  nitrogen,  we  need  IVironr  fnnnulur<i>u 
known  values;  the  volume  taken,  the  contmclion  alter  paaMtge  o(  ll>e 
epark,  the  carbonic  acid  produced  by  the  cnuibuitlon  and  the  &ee  mlro^ 
in  the  sample  of  gas  taken. 

In  the  three  gasi's  first  aruklyEed  this  last  constituent  prored  to  be  atwitW 
ao  (hat  we  Iiud  only  three  values,  and  could  form  only  three  tuiUUlotu,' 
talning  three  uoknowa  quantities.    These  e<iuntions  were: 


a  +  r+  f  =  V.(l). 
y+8.  =  C.  Ca). 

«  +  2T  +  g:  =  A.  (8). 


4 


where  V  equals  the  volume  taken,  C  ibu  carbonic  acid  fbnned,  and  AAV^ 
absorption  or  contraction,  consequent  ujton  the  explo^on,  where  also  «"^H 
taken  as  hydrogen  (11),  y  was  taken  as  marHh.gus  (fit,),  and  z  wa»  takw^ 
as  Bthyl-bydrlde  (C,  11,).  When  in  llifse  eiiualions  were  .nlrstlWlBl  It^ 
found  values  of  C  and  A.  I  got  plus  values  for  z.  y,  and  i.  On  the  olb^* 
hand,  if  I  assumed  Iwo  constituents  only,  z  as  hydrogen  and  g  as  ntnV 
gas,  the  y  waa  made  equal  to  C  at  once,  which  waa  obvioiuly  inrotwc^ 
and  would  have  given  a  minus  value  lo  x.  If  again,  I  assumed  tvi  ** 
equal  lo  CH^  and  y  enonl  to  C,  11,.  I  got  &lse  vulncs  for  x  and  jr.  '^'^j 
other  assumption  only  was  ojicn  to  me,  that  was  lo  take  s  aa  hydnwwi,  /  '~^ 
marsh-gas  (CH,).  and  i  as  propyl  hydride  (C,  U,).  Thia  would  \       ' — 
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M  nlues  for  x,  s,  uid  i,  bul  the  prcriou 
nclariTolj  the  presence  of  C,  H,. 
I  foODd.  bowerer,  unexpectedly  in  Fonqii6'B 

matlon  of  my  ioterpreUtion  of  my  results.  Using  tlie  tliree  oquuiions 
It  I  tuve  givim  alxive,  be  flnda  tbat  wlien  z.  y,  nnd  i  represent  threoBUC- 
V  of  the  nuTih-gu  series,  the  equaiiooB  are  aa  TuHows: 

x  +  y  +  t=V.  (I). 

*+2y+3.  =  C.(2). 


im  wWchc 


-  2y 


[a  otlier  ' 


rboDH  of  the  m&rah-gas  s( 


be  deduced  aa  a  rourth  equation. 
2A  — SV  —  C.     (4). 
:>rds,   when  an  eiidiometric  analysis  of 


+  &  =  A.  (8). 


■e  of  hydro. 
'9  Is  made,  the  carbonic  acid  furnied  is  equal 
18  three  times  the  Tolunie  of  gae  taken. 
Be  sayi,  therefore,  {Compt.  rendu*.  LXVII.  p.  1048)  when  the  marsh. gaa 
'drucartMina  are  mixed  with  IVee  iiydrogen,  this  fourth  cquiillon  is  not 
klteed.  I  did  not  And  it  realized  In  any  of  my  analyses.  Thus  in  tlie 
iltlf  MS  of  the  Burns  Well  gas,  I  bad  the  following  figures  : 


Qua  taken .82.74  34.40 

Contraction 70. 4  58.75 

CO,  absorbed 36.6  87.5 

kf  w«  sabstituled  the   raluea  of   C  and  V  us    found,   in  the  formula 

^  =  C  +  8V.  we  get.  for  the  first.  86,6  +  98.23  =  134.83,  of  which  the 

is  67,41.     But  Ilia  observed  contraction  is  70.4,  or  3.t)fl  greater  than 

|(I«(naiidod  by  Fongui's  funuuta  for  the  manh-gas  hydrocarbons.    8o 

»  second  we  gel  37.B  +  73.47  ==  1W.B7,  of  which  the  half  ia  50.485, 

I  the  observed  contraction  is  52.7Ii. 

1  to  to  the  formulnsflret  staled  by  me.  we  find  Iheexplana- 
>  the  third  equation  wliere  we  have  %x,  assuming  x  to  be  hydrogen  ; 
1  tlie  second  equation  where  we  have  Oji,  assuming  x  to  he  hydrogen. 
It  been  able  as  yet  to  make  any  experimental  determlnstions  of 
dfic  gravity  of  these  gases,  bul  have  the  material  reserved,  and 
lo  so.  The  specific  gravilies  as  calculated  from  the  analyses 
IB  follows ; 

8p.  St- 
e  Well  gas 6148 

ialej  mentioned  that  Mr.  Hall  had  found  three  casta 
lOrfAta  of  the  Trenton  (Bala)  Limestone  in  a  sub- 
\  frngraent  among  the  moraine  (?)  matter  cut  into  for 
Bin  front  of  the  Univeraily  buildiuga  in  West  Phila- 
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Mr.  McArthur  ppescntetl  through  Mr.  Walter  nine  | 
grapha  of  niodeta  of  ornaments  fur  the  Public  Buildioj 

Pending  nomination  No.  791  and  new  uominatioq 
792  were  read. 

The  minutes  of  the  last  meeting  of  the  Board  of  < 
and  Council  were  read. 

Mr.  Blixlget,  from  tlie  Committee  on  the  Progres  of 
Science  Exhibition  at  tbe  Centennial,  reported  tbat  his 
Committee  had  met,  and  would  at-t  with  a  committm 
appointed  by  the  Acad.  Nat.  Science,  P'hila.  (Dr.  Le  Conte, 
Mr.  C.  E.  Smith,  Mr.  W.  Vaux),  and  he  read  a  paper 
expiteesing  the  views  of  the  joint  committee,  and  explained 
that  a  room  24'  by  48'  in  tlie  Houthejist  end  of  the  Mwn 
Building,  up-stairs,  had  been  appropriated  by  the  Commie- 
sinn  to  their  use,  and  there  was  good  reason  to  believe  that 
learned  Societies  would  resjjond  cordially  enough  to  fill  this 

Prof.  Campbell  disclaimed  for  the  Oonimission  all  resptm- 
sibility,  except  for  guaranteeing  the  right  of  placing  }'  ' 
ever  it  saw  fit  in  this  room  by  the  joint  committee. 

Prof  Fraley  said  that  an  application  would  be  tnsdal 
Society  for  permission  to  exhibit  its  Elliot  Bible. 

There  being  no  other  business,  the  meeting  adjooi 


Stated  Meeting,  March  8, 1876. 

■    Present,  10  members. 
Mr.  Eli  K.  Price  in  the  Cliair. 
Lettereof  aiiknowledgment  were  received  from  T>r.  Jb^ 
Bigelow  (95);    Sillinian'a  Journal   (95);  the  Sniitlisonifti^ 
Institution  (95) ;  the  Eraden  Society  (92) ;  and  the  Phj 
Society  in  Berlin  (87  to  91 ;  xiv,  3,  xi,  1). 

Letters  of  envoy  wna  received  from  the  Coast  Btl 
from  the  Physical  Society  in  Berlin  ;  and  from  the 
Royal  Irish  Society,  requesting  miseing  Parts  S  of  V<d| 
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of  xiii,an<l  2of  xiv,  to  complete  tlie8et,«h;cli  was  on  motion 
BO  ordered  ;  also  from 

Tlie  K.  Leop.  Car.  Deutsch  Akiulemie  der  Naturforsdier 
requesting  exchanges,  having  only  Tnuis.  Vol,  I.  O.  S.  17'i9. 
The  request  was  referred  to  the  Publicjition  Committee  with 
power  to  act ;  also  from 

A.  J.  Ilolman  &.  Co.,  930  Arch  street,  tendering  a  request 
for  the  loan  of  the  Elliot  Bible  in  the  Library  of  the  Soci- 
ety. The  request  was  referred  to  the  Library  Committee  with 
power  to  act. 

The  reqaeat  of  the  Philadelphia  C-jllege  of  Pharmacy  for 
No.  93  to  complete  their  set,  was  granted. 

Donations  for  the  Library  were  received  from  the  Geologi- 
cal lustitute  at  Vienna ;  the  Loop.  Car.  German  Academy 
at  Dresden ;  the  Pruasian  Academy,  and  Horticultural 
Society,  and  Herr  Schwalbe  of  Berlin  ;  the  Society  at  Em- 
den  ;  the  Belgian  Academy;  the  Geographical  Society  and 
Reviews  in  Paris :  the  R.  Astronomical  and  Geographical 
Societiea  in  London ;  the  Natural  History  Society  at  New 
1  Castle;  the  R.  Irish  Academy;  the  Boston  Society  N.  H; 
e  Cambridge  Museum  C.  Z. ;  Silliraan's  Journal ;  American 
phemist ;  l>r.  J.  S.  Newberry ;  Poughkeepsie  Society  of 
N'Htural  Sciences  (ordered  to  be  placed  on  the  list  to  receive 
[he  Proceedings);  Journal  of  Pharmacy;  Penn  Monthly; 
.  S.  Department  of  the  Interior ;  U.  S.  Coast  Survey  ;  Geor- 
,  niatorical  Society,  and  the  San  Francisco  Mercantile 
library  Association. 

iMr.  Wootten  communicated,  through  Dr.  Cresson,  a  paper 
the   successful    use   of  anthracite   coal-dirt   on   a   new 
'  locomotive,  drawing  coal  trains,  on  the  Reading 
Klway,  and  described  on  the  blackboard  the  form  of  fird- 
floor,   draft  tuyeres,  absence  of  exhaust    and   smoke 
Bk,  length  of  tlame,  &a.,  Ac, 
ending  nominations  Noa.  792,  793  were  read,  and  the 
■.ing  was  adjourned. 


A  ComhinaUon  of  Appnralut  Ay  vikieh  ordtnarf  AnlhraeiU  CmI- 
from  tht  Dirt-hanki  at  the  Mini",  enn  ht  tue<t4'fattg  4W)» 
hnrned  iVi  tlie  Furnaeti  of  titMionat)/  and  Loeomatiim  Boiltn. 


B*  JoHS  E.  WooTTBK,  Beadiso,  Pa. 


■tthtA 


oMophieat  SoeMv.  V»reA  3,  IB: 


] 


iHead  btfort 

Promlneni  »nd  jiorulUr  rnttiirc*  in  tho  laiulMnpe  of  the  Co<U  I 
Regiuna  uv  lliu  enuniiuua  lieupit  uf  blulc  and  »p|iaj«Dll;  tiMle»  n 
atlliTtnd  near  llic  outlet  nf  ekcli  mine     The  nature  at  tliis  ninlerisl  cu  \» 
beat  iinderatctod  by  a  brief  consideration  of  Iho  murco  fVnni  vlilch  It  cnmsiL 

Tlio  iKwJ  niciuunai  arc  made  up  of  veins  of  coal  of  varylni;  UtlcknaMV 
and  consiUmlon.  The  coal  of  which  Iticy  are  nnnptised,  capcoiallj  in  Ibt 
thiritf^r  VFin«.  hns  mlxix)  with  it  layers  of  elate,  sumetimeB  in  uuuis,  at  oUm 
limo*  finely  Intnlnaled  and  disscniinattd  throughout  the  seam. 

As  the  cuni  is  found  in  beds  inicniiraiined  with  ruck;  formation,  it  i* 
•utijeci  In  similar  it<viiknta  as  arc  the  mcka  tliemacIrM  when  distnrlied  \tj 
convulsions  of  nature  ;  Ibenifore  when  portions  nf  a  *ein  are  rmahed  and 
randeral  unOt  fur  usx  aa  marketable  fuel.tl  must,  notwillulanding  iu  U 
now.  ho  rvinoTod  from  llio  mine  to  permit  atvrea  to  the  moro  valuaU 

SfBiiis  of  consldorable  thlcknras  arc  (leually  iliviiled  into  sepan 
of  varying  Ihioknea.  by  deposits  of  stiite,    which  impurity   Dliistl 
moTwl  In  the  preparation  of  the  rual  for  the  inarkvt ;  and  tbe  ai 
may  AimiBh  several  iiualities  uf  coal. 

The  great  hr-a{i8  of  material  to  which  wv  have  referred,  are  thit*  J 
•lilts  of  the  various  uiwratious  uf  mining  and  pre)ianli(>n  uf  the  ■ 

niarkol.     They  contain  thorcn>re.  In  adilltlon  to  the  eonby  n. , 

and  rocii  alreaidy  mentioned,  a  large  portion  of  tlie  purest  coal  lakeo  A«0 
Ibe  colliery,  nut  only  that  wkldi  Is  crumbled  Into  small  l^aginents  luting 
the  uprration  uf  mining  tmt  also  tliat,  which  having  passed  ibron^li  lIis 
breaking  Tullei«  Is  crashed  (ntu  panlelM  of  Iixi  small  size  tu  tie  luerchant' 
able, and  is  for  that  reaaon  ooaaigned  to  tbe  dirt  heap.  The  last  named 
cuntribiitUm  to  the  heap  cnnstltutea  fhini  twelve  !<■  llfti-CTi  iwr  conl.  of  ill 
llw>  goiij  coal  that  is  mlncri.aiKt  la  the  msull  of  tbe  wasteM  metliiKl  vhkb 
U  employed  to  redncc  the  Urp  Inmps  to^c  uaiform  tiw«  requiml  by  tbt 
demands  of  lh«  trade. 

8om«  of  thnw  hoapa  are  t)ia  aocwnnlatlom  of  \aXt  a  rvntury.  ud  ht** 
been  MpnaMi  durlof  ihalr  foraHtioB  lo  lb*  wiiiNi  of  tbe  woulier  and  tuA 
aiawaphwicUrflttMiceaMhaT^UiiiBBiil  UwlTTal— flirbaaHitgporia»«stff 
lo»  nf  oartnn  and  atiuailnn  wtih  OMbnin. 

W«  have  thsMlbr^  In  de^big  «ilh  tbew •*  ttuA,  lo  oreream*  tli* 

dMhuMM  lauM^iMBt  itpo«  ibdr  eiwtalnliig  a  vwr  larga  aoioiHit  ef  Ib' 
eomboMlUe  OMltar,  all  of  tJh«  eleHMMia  for  lb*  t^y  pndwtlon  trfcOriM 
and  iMapMUV  ta*  pradndag  aa  actlf  c  or  TlgocDoa  ftra  ta  tb>  taXWlJ 

MM. 

ttCBi—  Ikk bmmU  »Mi  Mitel  eOad.  b  is  sMMaai;  eUhcr  U  ^A- 


f  Jed  it  In  n  proccw  tb&l  ihuH  form  it  in 
•o  tiiat  whca  llironu  ioto  a  furoace. 


•t  of  moderate  dimuneions. 


ucesa  or  a: 


o  tlie  surfitce  of  the  lunipo.  in  tlie  m 


be  left  to  allow  of 
tr  OH  is  Ilie  case 


provided  lo  rolniD 

ftud  consume  it  in  lUe  ftiroace ;  and  peculiar  appliuncea  be  made  usk  of  lo 
insure  the  paaaage  of  nlr  thmiigh  the  &re-Lcd  and  ila  proper  conUct  with 
Ibe  ruel.  In  either  case  provision  must  be  made  as  far  as  poesilile  lor  the 
prcrenliuti  of  the  rontiBtlon  of  large  masses  of  dinlter  and  the  disposikl  of 
tbeaab. 

The  Ant  method  referred  tn.  that  of  farming  tbe  coal  waste  into  lumps 
of  proper  dimensions,  by  the  admixture  of  claj  or  bituminous  matter,  or 
other  cohesive  material,  can  only  be  profitably  employed  when  tbe  cost  of 
tbe  operation  la  leas  than  thai  of  mining  and  preparing  coal  at  tbe  colliery. 

Ueretofore  the  largest  proportion  of  tbe  couj  mined  was  from  above  the 
water  level,  and  the  comjiarativelj  low  rate  at  which  such  coal  was  mined 
prevented  the  suceessful  application  of  any  processes  for  agglomeration. 

As  the  coal  al>ove  the  water  level  is  beln^  exhausted  and  deep  mining 
haa  become  necessary,  the  increased  cost  lias  directed  attention  to  tbe  utili- 
sation of  Ibe  waste  coal  under  confide  ration. 

A  large  investment  of  capital  in  machinerymay  bring  the  cost  of  manipu- 
lation below  that  of  mining ;  but  U  la  not  likely  tliaL  the  run  of  the  waste 
oo»]  heap  can  lie  utilized  by  any  such  process,  as  it  conlaioa  eo  large  a  pro- 
portion of  foreign  and  incombustible  material. 

It  Is  obvious  that  If  tbe  noal  in  its  minutely  sub-divided  state  can  be  ad' 
Tanlagouusly  consumed  by  means  of  any  process  or  device  which  shall  be 
modenttoty  simple  in  its  construction  and  no  more  expensive  of  mninlen- 
ance,  tlum  ud  ordinary  boiler  furnace,  tbe  problem  of  utlliiutioa  of  coal 
mate  will  bare  been  solved,  and  a  very  considerable  economy  in  oost  of 
tael  attuned. 

With  Ihti  object  in  view,  a  method  of  consuming  the  material  in  que* 
tkm  baa  been  devised  and  may  t>e  described  as  follows  : 

Air  is  injected  into  a  closed  ash  |>ao  by  means  of  a  steam  jel  (lassing 
tbrough  onu  or  more  tubes.  These  tubes  sluiuld  be  cylindrical,  when 
TOlumc  of  air  without  much  Intensity  is  sufficient :  but  when  preuter  in- 
tuuity  is  deaireil,  as  in  the  furnace  of  a  locomotive,  they  should  each  be 
formed  of  two  frustrums  of  rones,  united  at  their  smaller  diameters  :  the 
proporUons  of  the  larger  and  smaller  diameters  varying  with  the  degree  of 
Int«ndty  of  blast  required. 

The  mingled  air  and  vapor  pass  through  a  perforated  fire-bed  ioto  the 
ftiel  in  tbe  furnace,  and  are  thus  evenly  diatrihuted  through  the  lire,  tbe 
tael  Iwing  spread  over  the  Qre-bed  to  a  depth  of  at)out  three  inches, 

The  ftlel  upon  the  grate  is  gently  lifted  by  the  blast  from  over  the  pcr- 
furaliona.  llie  finer  particles  floating  upon  the  current  until  the  ctirii'in  is 
ttmsumcd  ;  a  large  pro))orllon  of  tiie  ash  passing  ofi"  in  a  finely  divided 
HUe.  with  tbe  draft  out  of  the  stack. 

The  decomposition  of  the  vapor  in  passing  tlirough  the  fire,  results  in 


Vootteo.] 
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the  prmliipiioD  of  hydrogen  ftort  hydrocnrlmn  gases.  In  ■ 
carboniu  oxide  usuallj  formcil. 

The  blue  flame  of  urbonie  oxide  is  Ui  a  gmit  extent  replaced  I 
tlie  hydroturbons  and  liydrogen.  Th«  mmhuHtlun  of  lUis  rUel  n 
that  of  hltumlnoUH  rather  than  anthranlte  roal;  the  Hanie  extent 
riunally  lo  a  dlstanix  of  over  twenty  feet,  iiisteMd  of  at  many  tni 
tho  easit  In  the  combustion  or  carbonic  oxUlt^  gas  Oiim  onlinnry  i 
<K>a1  burned  in  the  ubuhI  nunner. 

Tho  itecomposition  of  the  vapor  muses  a  consldpmMr  nd 
Umiwralure  In  (ho  rumace.  This  coolini;  eUTeci  in  the  rarnsci: 
however,  reeult  In  a  loss  of  heal,  u  tho  recumbustiun  orthi-  byd 
rived  from  the  decomposUion  of  the  vapor  yields  aa  much  ha 
absorbed  in  its  formation. 

To  Insure  the  rapid  and  complete  coinbugtion  of  the  ftiel,  am 
the  formation  of  solid  masses  of  rliiiker,  It  should  be  npeatvdly  stl 
tlie  Are  bed  with  a  rabble-shaped  tool.  This  slirring  prucfss  Is  n 
ant  element  in  the  succcsbAiI  use  of  the  fliel  under  ronsideral 
serves  to  relieve  the  Hre  from  the  Anely  divided  a»h,  which  ia  thu 
lo  and  carried  by  the  draught  over  the  bridge-w»]|  or  thraugli  ill 
tlie  iHiilff  Into  Ihe  ttMtk. 

The  jierforatcd  fire-bed  formaan  csseniini  fixture  of  tho  dovlM 
aa  thu  logs  of  fuel  through  the  grate  during  the  Btirrlug  PfW^B 
greatly  diminished,  the  average  loss  being  leas  tlian  two  por^| 
coal  put  into  tho  furnace,  whilsl  tlie  weight  of  the  fhel  ittBT 
generation  and  Mationary  and  locomotive  Uollore.  is  but  allghtly 
oftliat  which  would  l)e  required  of  standard  marketable  eiies  of 
'?oal  when  burned  in  the  same  flirnace  with  the  ordinary  liar  a 

The  perforations  in  the  plate  of  the  fire-bed,  are  made  fmtn'j 
to  three-fourths  of  an  inch  in  diameUir,  and  from  two  lo  ll 
centre  to  centre. 

Wrought  iron  is  preferred  (br  making  Uie  pprfomied  0x4 
material  lulmits  of  tlie  use  of  a  much  Ihinner  plate  tlian  caatfl 
s«quenlly  Ihero  is  loss  liability  lo  obBtriicllon  uf  the  ni 

The  exhaust  blast  of  the  locomotive  Is  altogether  nn>ulU.-d  Ig 
EUnipiIon  of  the  Aiel  under  contidenitlon,  as  by  reason  of  Its  iinpi: 
vigorous  lifting  action,  it  is  impoesllile  to  maintain  tho  fire  in  the 
tively  quiescent  condition  requisite  for  favorable  resulla  v 
coal  din. 

The  usual  method  of  urging  the  flre  by  means  of  the  e 
therefore  lieen  entirety  dispensed  with,  and  instead  of  d 
hausi  sieam  directly  inio  the  alinoepliere,  Its  heat  is  abaorbod  ■ 
siblu,  by  passing  it  through  tubular  fwd  water  beaten  beforaq 

By  itiis  means,  feed  water  is  introduced  to  ihc  Ixillor  ■!  a  U 
•xceaa  of  313^  F. 
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AluMmotlve  engloe,  using  coal  dirt  eicluaiTelj  for  fuel,  has  recently 
Ikmi  «Dgi^cd  ia  liBuling  cool  iraina  over  tlie  Philadelpliia  and  Kending 
RiUroid,  geaerating  steam  freely  without  tbe  use  of  uaj  porliou  of  the 
Hlunil  Btcatn  aa  a  drsuglit-proinutiii);  agent,  the  substitute  being  a  con- 
liDUUiu  nippl.v  of  air  and  vapor,  introduced  Into  a  closed  nsii-pau  as 
«bo»c  liisorihed,  aided  liy  very  auiall  jets  of  live  Bteaiu  in  the  cLimiiey  for 
Itit  curixHe  of  facilitating  the  paasage  upwards  of  the  pruducts  of  couibiu- 

Thof  n»nli»  obtained  from  inaDy  boilers  now  using  the  apparatus  dc- 
Kiilieil,  iliow  that  the  hitlierio  neglecied  and  ftpparently  valueless  ninlerial. 
kaDwnucoaldlrl,  can  be  profllably  used  for  generating  steain,  aud  that 
,  be  regarded  as  a  fuel  of  great  value. 
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Staled  Meeting,  March  17, 1876. 

Present  16  merabers. 

Dr.  Bridges  in  tlie  Chair. 


A  letter  Rcknowledging  the  receipt  of  Traiia.  V.  and  Proc. 
SliWasitceived  from  the  Boston  Society  of  Natural  History. 
Dfnationa  tor  the  Library  were  received  from  the  Bureau 
of  Mines  at  Victoria,  the  Society  of  Physical  Science  at 
Bofdeanx,  the  Revue  Politique,  Canadian  Naturalist,  Boston 
8- N.  H.,  Araerioan  Antiquarian  Society,  Bedford  Library, 
^r  Library,  Franklin  Inatitnte,  Medical  News,  Prison 
,ne  Association,  Geological  Survey  of  Pennsylvania, 
jical  Survey  of  Ohio,  and  President  Allen. 

nou3ton  communicated  again  his  views  re3[iecting 

fte*>callcd  new  force,  and  in  reference  to  certain  strictures 
which  have  appeareil  in  print,  since  his  former  comTuunica- 
tion.  He  described  the  results  of  experiments  proving  a 
PuW  condition  of  the  force,  and  demonstrating  the  imjiossi- 
Dilitjof  its  being  anything  but  electricity  under  stratical 
'Hwton. 

Mr.  Eli  K.  Price  continued  the  communication  of  his 
»ie*i  on  the  QIacial  Epoch,  so-called,  arguing  against  a 
^fttal  [)olar  outspread  of  ice,  and  for  the  explanation  of  all 
orift  jihenomena  on  the  theory  of  iceberg  distribution, 
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Prof.  Chase  exhibited  diagratna  repreaentiag  c«ituB 
matliemntical  and  astronomical  relationships  of  length,  oHrital 
movenicut  aud  planetary  distance,  which  be  ststwl  and4& 
scribed,  iucludiog  in  his  subject  matter  of  discuastoo  Ui« 
poeaibte  influence  of  the  meteor-belts. 

Pending  nominattona  Nod.  792, 793,  and  new  oomtiiatioiH 
Nos.  794  to  802  were  read. 

On  motion,  the  Committee  appointed  at  a  previous  moe^ 
ing  to  consider  the  expediency  of  an  exhibition  of  the  Pro- 
gross  of  l^cience  in  the  last  hundred  years,  was  dischargeii 
from  further  consideration  of  the  subject, 

A  request  by  letter  from  Mr.  Etting  that  the  Society  p«- 
mit  the  exhibition  of  its  original  draft  of  the  Declaration  of 
Indefiendence  by  the  city  in  the  Museum  of  the  Oit/ 
Hall,  was,  on  motion,  referred  to  the  Curatora  to  report. 

And  the  meeting  was  adjourned. 


1 


ON  SOME  DISPUTED  POINTS  IN  PUYaiOLOQICil,  01 
Bt  Hehiit  Hartshokhb. 

{Read  before  the  Ajrteriean  Fhiloiophienl  Soc.ielg,   April  21, 

1.    On  the  Theory   or    Erect  Vision,    with    Invkrtkd 
Ihaoeh. 

Ab  It  has  been  ascertained,  by  bolb  inatheinali<»l  iind  physicnl  demoB  " 
etration,  tliat  tile  Image  of  erery  object  Been  mu«t  Ik  Inverted  upiin  mAV- 
retina.  Beveral  eiplanalioiis  have  been  offered  for  tlie  corrcspiindpnw  ** 
our  sight  nith  the  actiinl  position  o(  visilile  things.  The  mii«t  |iron>1nu*' 
views  advanced  are  the  following: — 1.  Tlist  wedoseeeveiytliitiititivenadv 
but  that  the  correction  has  l>ecn  obtained,  and  has  bocome  habitual  uA 
momentary,  through  axperieaee;  2.  that  the  reversal  of  all  images  la  efTtSuA 
by  the  trmwing  of  tiie  fllnnipnls  of  the  opiie  nerrei;  so  that,  e.  g, ,  all  lh«  BU- 
menu  from  the  upper  part  of  the  retina  go  to  the  lower  part  of  the  opticiw- 
glia  St  the  base  of  the  brain.  B,adriiee-reria;S,  that  weiloQntmontiUlyT)i|d<9 
the  imago  or  picture  upon  the  relimt  at  all,  hut  look  from  the  rvlina,  d(  ^ 
oA^ef;  or.  as  one  authority  u^xiD  the  subject  prefi^rs  to  exprefs  It,  "tl>^ 
local  change  excited  in  the  retina  muat  Iw  conveyed  to  the  optic  Di 
commnnimted  to  the  brain,  and  again,  in  an  inverted  dEn-ctlnn.  ] 
outward;  through  thla  double  inversion  the  projected  linage  o 


J 


^1«  rHarMiOTD*. 

k  object.  Mid  we  tberefore  say  we  see  the  object  when  onlv  the  projected 
ixutl  imkge  1b  before  our  ejes." 

Lgninsl  the  hTpotheBia  of  the  correction  of  Juferae  rision  by  experienet. 
I  have,  first,  the  clear  and,  bo  to  Bpeak,  impemtiTe  leetimony  of  every 
e'B  consclousnesa;  secondly,  the  very  satiffactory  olservaliun?  anil  cx- 
rimenu  of  Spalding  and  others,  upnn  newly  batcbed  chickens  and  new- 
to  pip.  The  chicken  Just  out  uf  it«  shell,  or  one,  after  hutching,  hixxled 
r  A  day  or  two  and  then  allowed  in  see,  will  at  onee  locale  an  object 
ought  nenr  it  (as  an  edible  seed  or  grain),  seiziag  it  accurately  with  its 
Q;  and  wiU.  also,  at  onet  run  in  answer  to  the  cluck  of  the  ben,  almost 
ways  in  a  diraet  Ua«.  Similar  fac^s,  precisely,  have  been  observed  with 
I*  Immediately  after  their  birth.  Thus,  in  then  anhitaU.  the  uon- 
bcculty  uf  experience,  even  for  [he  visual  measurement  of  disiances  at 
Kut  range,  is  proved;  much  more  then  rauat  it  be  Imposalble  that  experl- 
>ro  should  be  needed  tu  set  things  iipriglit,  they  being  inverted  according 
I  actual  vision.  'Wliile  analogy  here  only  affords  a  probability  as  lo  what 
(me  with  regard  to  human  sight,  that  probability  is  neverlhek-BS  vyry 
ong  indeed:  not  tliat  correct  visual  impressions  in  all  resiwcla  arc  ^onff«ni'- 

■vt\ib  man,  as  our  ol)8ervation.of  infants  dnea  not  seem  to  show;  but  that 
le«it  the  simpler  elements  of  vision  attend  in  their  development  the 
turlty  of  the  eye  as  an  organ;  and  that  among  these  elements,  the  sight 
>lijecta  as  not  Inverted  must  be  one  of  the  simplest.     If  It  be  said  that 

readiness  for  use  of  the  senses  and  faculties  of  some  new-born  anlmala 
R  result  of  hereditary  transmission,  a  rinM-txptritaei,  accumulated 
[>vgb  long  periods  uf  time,  I  have  nothing  tn  say  against  this  as,  in  itself, 
t>t  Improbable  bypothesis.  in  regard  to  the  mode  of  origin  of  such  en- 
^ments.  But  the  idea  of  experience  which  Is  involved  in  the  view  just 
■^e-mentioned,  is  quite  different  from  this  last.  Experimentally  acquired 
■"eetions  of  positive  sensory  perceptions  never  go  BO  far  as  to  annul  the 
Caption  which  has  to  be  corrected,  to  such  an  extent  that  the  proreu  of 
V^ecliuo  cannot  bt  nieertainsd  by  eoTueioutnen. 

^n  the  hypothesis  that  the  invertiun  of  the  retinal  images  Is  effected 
<^  uniform  decussation  of  the  optic  nerve -filaments,  it  is  needful  to  re- 
*^  only  throe  things:  1,  that  this  must  be  a  pure  assumption,  no  such 
tt«  or  plan  of  arrangement  of  the  filaments  of  the  optic  nerves  being 
U<HDicmlly  discoverable;  indeed,  a  much  more  general  and  intricate 
b  "feichange  of  filaments,  between  eye  and  eye.  optic  ganglion  and  Its 
nw,  Kod  all  the  [larts  of  (he  two  oycH  and  the  two  ganglia,  having  been 
^wed  lo  exist;  2,  Ibat  such  an  explanation  is  opposed  lo  all  the  analogies 
^ertB^lislrlhulion.  in  regard  to  the  localiialion  of  impressions;  the  rela- 
te fMttton  of  the  nerve-fcuiifc  or  its  filaments,  never  affecting  much  if  at 
t  aiiip«roeplinnortbeloi«lily  of  any  sensation;  all  notions  of  locality  or 
'•dhin.  under  normal  circumstances,  being  obtained  by  raeansof.  and  at 
•  •Tjoa,  not  the  transmitting  or  communicating  nerve,  of  sense  which  is 
'^Ccfned;  3,  that  thesame  reversal  of  |M>sition  of  the  image  or  picture  on  the 
'^lu  pndticed  by  taya  from  an  object  seen,  mustoccur  Aorit0nta%aB  well 
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fts  vRrticallf.  the  nyt  tmm  the  right  Me  of  the  objMt  croMlBj  Uhm  (MB 
tbe  lofl  Hide  m  ibey  «Dter  the  eye.  so  tbsl  (ss  in  ft  minor)  whatii 
right  side  in  Ihe  olijcct  ia  IcR  aldt  in  the  retinal  piriurc,  and  oouTendv;  ikr 
difficulty  or  the  ftoaUxuical  cipliumtioD  riifi^iTed  to  being  ni  le«st  doubled 
by  iblB  MmpUeatioii  oTtfvnai. 

It  remains  here  Tor  me  to  assort  my  adherence  to  ibe  opinion,  wbidi  a 
generully  growing  in  bvor  with  phyiiolngiit«.  that  iniicb  the  neamu  (ji- 
proach  to  a  aolQiioa  of  tlie  problem  oT  upright  vielun  with  Inverted  letlul 
images  must  be  expressed  In  tvmw  neentklly  conlbrming  to  the  Sd  <if  tht 
hypotheiiea  above  briefly  sMIed.  Tlie  phraseology  used  in  the  puMge 
which  I  iiefore  quoted,  making  "an  image  projected  outwmnl "  Ihal  vlilili 
(not  tlie  object)  is  seen,  doee  not  appear  to  me  to  Ira  necessary.  alUinueh  h 
has  convenience  in  describing  the  analysis  of  some  of  the  phetuinieiu  ul 

That  which  it  U  especially  niy  design  to  remark  upon  In  this  oonncetka 
Is,  the  clear  illustration  fiirniphed  by  our  visual  oiperlenuo,  and  buvuIdnI 
by  that  of  our  other  senses,  of  tbe  ezUrnality  belonging  to,  and  InhcRnliii. 
all  sense -perceptions.  Dirtetion  of  sound  is  apprehended  .  eTeii  witb  only 
one  ear  open  to  receive  It:  tbe  precise  rathnaU  of  our  reoognition  iif  tin 
direction  of  sounds  not  yet  being  agreed  upon  amongst  physiologiniL  1 
believe  that  It  is  obtained  by  the  cxijuUlle  sensibility  of  the  oriflK.ud 
parts  near  It.  of  the  external  meatus  of  the  car:  a  sensibility  IntennediW 
between  auditory  and  tactile  iwnsei  n  kind  of  gradation  existing  here,  wtilch. 
there  in  reason  to  think,  has  many  illustrations  in  the  partially  dffemillild 
sense-organs  of  lower  animals.  So,  also,  we  judge,  in  case  of  touch,  irflk 
dirtetion  trfira  which  anything  comes,  a  bull,  for  instance,  striking  tbe  buA 
by  reversing,  as  it  were,  tlie  central  axis  of  predominance  of  Ihe  inpT* 
aloUB  made;  which  is  analogous  to  the  ocular  visual  axes,  whose  rants' 
pondeuce  gives  us  single  object -perception  In  sight. 

11.    On  Eztuition  is  i  New  Terv  In  Pstcbolooy. 

Hy  reason  for  dwelling  at  some  length  upon  tbe  above  points  of  nittmHit 
Is,  that  I  conceive  It  to  bo  of  conBBqueo<«  In  psychology  (which  In  ttjO"^ 
lo  sense -perception,  especially,  is  inseparable  from  physiology),  IhaKiDOrO 
distinct  apprehension  should  exist  thsn  has  hitherto  prevailtd,  M  l*^ 
the  easential,  original  and  inherent,  tzternniity  of  tlio  report  made  fi  Uii-^~ 
consciousness  by  all  our  organs  of  sense,  of  the  impressiuus  made  upon  (hw*-' 
In  the  but  partially  inductive  study  of  [isychology  of  past  timeis,  to  will** 
the  term  "metaphysics"  maybe,  wiUiout  disrespect,  applied.  Ihe  idea  ofih^ 
Cartesian  formula,  "Cogito,  ergo  sum, ' '  has  been  accepted  in  too  eiclwl*  ^ 
or  monopolidng  a  manner.  This  was.  and  is.  a  deduction  ucpurrlugta  tto^ 
self-consciousness  of  the  mature  philosopher.  Could  a  child,  a  yearult*- 
give  its  mental  experience,  so  as  to  dellnc  its  wuy  of  arriving  at  the  km)""  " 
edge  of  the  ago,  of  its  own  personal  existence  and  IdcntUy,  it  would  doU*** 
lesa  say,  "Percipio.  ergo  tMm," 

inly,  authors  ou  psychology  assert,  in  effect,  and  somcti*** 
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words,  thllt  ai^ntallon  is  in  the  flrst  plaC«  alwajH  I'nl 
proerga  of  prrccptiim  tbi'n  following,   by  which  a  reference  of  the  quaai- 
cahj«rtlre  imprraeion  of  coDsciousDesB  is  Diade.  (o  an  external  cause.     Now 
I  believe  that  we  are  jmiliHetl  in  denying  the  correctneea  of  aucb  language; 
and  mnisiug  to  admit  that  aensaiiiin  is  per  n  Intuitive,  in  any  proper 
sense  of  tlint  word.     Subjeeliet  it  may  be,  just  in  tto  far  ns  It  Is  an  alfeetion 
of  thfsuhject  whose  organs  of  ienw  (and  through  them  the  coDficiousneM) 
an.-   iuipreesed.     But  I   would  Insist  llial  Iho  affection  of  consciousneas  in 
scnse-jiereeption,   nay,   in  primary  ttnmlinn,   is  distinctly  objeetiea  in  lis 
OAturr:  nt  least  to  the  extent  that  the  bodily  organ  aSecled  (not  the  central 
»g9    nt  the  mctaphysiciHO,    nor    the   brain   which   reccivee  the   tenuinn' 
tiuna  of  tbe  nerves  of  sense)  !s  always,  to  us,  the  imvudiaU  itat  uf  sensory 
mgtiltion:  while,  at  least  In  the  cases  of  sight  and  hearing,   ixlernalitg 
b«lon^,  by  the  law  of  our  constitution,  to  sense -perception,  in  its  primary 
nature;  not  needing  a  secondary  process  to  attach  the  inference  of  outward' 
nem  to  it.    We  cannot  explain  this  liinher  than  to  eay  that  it  is  the  fact  or 
l«w  uf  aenK-oognllion,  according  to  our  bodily  and  mental  conelitution;  but 
ffaiais  true  of  any  and  every  other  view  of  the  subject  which  may  betaken, 
whrthcr  old  or  new:  and  the  legitiimite  aim  of  psychological  science  mnsi 
bo,  ae  with  any  other  science,  Ifi  find  by  observolion,  experiment  and  care- 
Ail  induction,   ahat  art  the  facts  and  laws  of  mind,  in  all  Its  actual  rela- 
tions.    I  believe  that  it  may  promote  definiteneaa  of  thought  upon  Ihis  sub- 
Jed,  to  jntn>dnc«  a  new  term  into  psychology;  namely,  eituitioit.     While 
the  word  intuition  is.  as  familiarly  used,  well  adapted  to  denote  the  reliec- 
tivn  prooeis,  by  which  idta*  ofrMi/m  are  obtained,  it  appears  lo  be  altu- 
^ber  misapplied  when  thi.'  same  word  U  made  (us  by  sonic  leading  authors 
It  Is)  U>  Indicate  also  the  mental  affection  or  act  occurring  in  itTualion. 
The  importance,  In  my  judgment,  of  this  addition  lo  the  language  of 
ph')os"pliy,  of  so  explicit  a  tenn  as  exluition,  conveying  a  meaning  for 
fhieli  there  is   now  actually  no  existing  word,  and  scarcely  a   simple 
Sag\\eh  phrano.  Is  the  raiion  d'etre  of  the  present  communication.     Word- 
SWiklng  has  always  against  il  a  strung  preeumplion  of  uselessness,  if  not  of 
Uapniprietyi  hut  in  this  cose,  the  presomption  seems  to  me  to  be  over-ruled 
IV  *  Peal  necessity  of  thouglit  and  of  expression.     By  means  of  the  thought 
Which  is  Intended  to  be  thus  expressed,  a  satisllictory  antithesiB,  and  (as  it 
!•  intlucUra)  a  tenable  refiitation,  of  Berkleyan  idealism  may  be  obruined; 
IhrtMif^li  the  aid  (too  often  overlooltod  by  psychologists)  of  some  of  the  most 
*W»rly  demonstrable   (acts   If   |>hysiologr.     Our  sensorial  consciousness 
*™ft«Wi  the  reality  and  externality  of  the  objective  world,   no  less  iititply, 
'"^*^it]l  and  potitiotly,  tlian  our  redectlve  consciousness  affirms  our  subjec- 
"vc  being. 

til.      O.V  OCOLAR  COLOR-SPBOTRA  i^lD  THBIR  CAVSATIOK. 

in  oriler  to  blroiluen  a  fbw  oliservBtlona  which,  if  not  novel,  have  at  all 
cventa  hcen  but  seldom  noticed,  and  to  bring  forward  what  I  lH;lieve  lo  be 
a  oe<v  explanation  of  a  remarkable  group  of  optical  phenomena,  it  is  need- 


■^ 



- 

^"^ 

...     .. 

.   _ 

' 

' 

'    ^ 

•»- 

^— 

■     »-^-* 

^      «tXMttl 

*— 

^-- 

■■  1         ''^ 

H..  MdltaaaM 

" 

'- 

_  '  "                      ' 

P  ■  1          ■*. 



■I       1«< 


1  -   ■     gi        I       n    » 


^blem  ofihe  tielon  of  colon;  which,  as  the  great  German  phyeiclet  dc- 
darrs.  had  bafiled  not  only  ilie  powerfVil  mind  or  the  poet-|ihiloeupher 
<xtbe.  but  many  able  studeDts  of  phyeics  and  phyalology  betides. 
There  et-tma  to  be  do  good  reason  for  hesibiting  to  accefit  tliU  theory,  of 
i«  ap«c!al  rMponnveness  of  certain  retinal  nerve^elementi  to  particular 
bminoiis  rays.     Udmholtz  rapportn  it  by  at  least  one  strikint;  fact  in  the 
lomp*rativ«  hinologyof  theeye;  viz:  that  in  a  numberofbirdsand  reptiles, 
,ny  of  the  roda  of  thu  retina  conlain,  at  their  ends  which  are  turned 
bwards  liic  light,  minute  drops  of  colored  oil;  in  some  red,  in  others  yellow; 
rhlle  ottarrs  of  the  rods  Iti  the  same  eyes  are  entirely  colorless.     Aleo,  he 
!TB  lo  the  aitalogy  of  Ihc  ersant  of  Corti  in  the  cochlea  of  the  ear;  which 
mppusfd,  with  considerable  reason,  to  vibrate  in  accordance  with  par- 
knllar  notes  of  sound;  and,  also,  to  some  remarkable  external  filamentous 
tppendagrs  to  the  organ  of  hearing  in  certain  marine  crustaceans;  which 
ten.  iirKJel,  has  shown  to  be  set  in  motion,  some  b}'  one,  and  some  by 
tUier  kinds  of  sonorous  Tlbrallon,    These  last  facts  recall  the  admirable 
itiil  similar  series  of  experiments  of  Prof.  Ha}'er,  upon  (he  vlbraiions  of 
be  nntenns  of  mosquitoes.     I  believe  tliat  there  is  much  importHDCc  in 
bi*  general  theory  of  imdiilatory  consonance,  andorsiieelalreRponsiveness, 
the  minute  elements  of  the  organs  of  sense.    It  is  in  the  nian»«r  of  the 
fppiieittion  of  this  theory  hy  Heluiholtz,  and.  witii  him,  hy  all  other  late 
^tiyslologfcal  writers  known  to  me,  to  the  explanation  of  negatire  and  eom- 
pUntnUtr!)  eolor  tpeetra,  and  enlor  thadowi,  that  It  appears  to  me  a  defl- 
itracy  exists,  thtal  tol.hereceptlon  of  that  cnrrent  explanation;  andsuggest- 
^  If  nol  proving,  an  almost  or  quite  contrary  view  of  the  same  facts. 
The  application  1  here  mean  to  object  to,  is  this:  that  negative  and  com- 
plementary color  spectra  and  color  shadows  arc  all  explainefl  hy  partial 
r  local  fatigut  of  the  retina,  under  impressiotis  of  light,  so  that  the  part 
r  the  retina  Impressed,  e.  g.,  by  a  particular  color,   becomes,  through 
iil^e,  leM  sensitive  to  the  same  color,  kind,  or  degree  of  light:  and 
therefore  an  Impression  is,  during  the  time  of  that  fiitigue,  made  upon  our 
Manal  consdousness  only  by  the  opposite  or  complementary  rays;  these 
iflbcting  those  parts  or  elements  of  the  retina  which  are  IVesh,  not  liaving 
mi  wearied  by  use.    According  to  this,  when  we  look  for  a  time  upon 
ntd  object,  those  rods  and  cones,  or  nerve-cells,  or  nerve -fllamen is  (or, 
I  Prof,   Draper  would  have  it,  portions  of  the  choroid  eoat  behind  the 
ntion)  which  are  aftected  hy  red  rays,  become  exhausted;  and  so,  when 
torn  toward  a  white  ground,  we  arc,  for  the  time,  red-blind;  while  the 
«n-Mein;  capacity,  so  In  speak,  is  ffe.^h  and  vigorous.     Thus  we  see,  at 
it  time,  only  green ;  or.  the  complementary  color  in  any  other  like  caae. 
This  faiigut  theory  is  what  I  am  eoniitmined,  notwithslanding  the  very 
^ineni  autlioriliea  by  whom  it  has  been  hitherto  supixirrod,   to  call 
deflnitely  in  question.     Let  me  here  mention  the  observaiinnp  whicli  first 
M  me  to  look  for  a  different  view  of  the  whole  subject  of  these  kindred 
pbenon,,... 

If  a  piece  of  thin  white  paper,  such  as  is  commonly  used,  on  accoont  of 
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its  Ilgtii  weight,  for  foreiga  com«pon(]cnc«,  bo  laid  overs  piece  of  liri|^l]r 
colnrvtl  mftturinl  (paper,  ailk,  Qonnel.  or  nay  otiier)  nad  ilim  an  Ilw  bner 
A  bqmII  Much  or  dull  coloivd  tiHp  or  thignient  of  »u,r  kiiti]  b«  laid,  oiukr 
the  paper,  thU/ra^Tn«ni  nr  'triji  will  npin-ur  t»  hv  sit  tlie  ci>Iur  tontpUnu*' 
targ  Vi  Ihnt  r>r  Ike  hirgar  and  brighter  grimml  upiin  wlilch  it  In  iilanii. 
Any  color  will  aoiwer  fur  lliis  rxpFriutPat:  ultliiiui;h  the  cflisM  are  mtai 
distinct  witb  rpd  and  grern  gi^uiidsi  lolerahty  wi  wiih  lirigUt  j'vllnw:  ImR 
Ml  with  blue,  purple,  and  all  dark  fhades.  li  uiakea  nn  diirerenci!  vrhnl  U  llw 
fttM  ot  X\\i:  fragment  or  »trip  ujion  tlic  l>rlKhier  ground  under  tbn  paper,  » 
long  as  U  ie  duller  or  darker,  aflwidluecunHicli'Tuhly  inialliT,  thanllie  gmaid 
on  whicit  it  ia  laid;  it  will  always  liave  the  color  nniiplctiu^nlary  U>  itU 
ground.  Put.  for  exainpl(>,  logeliier,  under  llie  tblii  paper.  t>a  a  brigjU 
grot<n  ground,  errip«  of  blue,  red  and  yellow  gUe».  and  oar.  nlsii  nf  bladl 
woratt'd  or  paper:  all  of  these,  seen  through  the  paper,  will  be.  of £t«;  dit* 
Unctly  r«il. 

Now,  oil  observing  these  IHcie,  let  it  Ue  noticed,  especially,  thitt  the  dSeO 
produced,  the  complementary  color  given,  is  inttantaiitotit.  Tbo  momnit 
you  look  at  the  bright  ground  with  the  dull  or  inditferent  strip  over  ii,  yvu 
at  onct  Bce  tliat  itriji  with  the  eompltinentitrg  color.  Lift  ttie  pu|ier,  anil 
Ibe  real  hue,  or  blackness,  is  seen;  replace  It,  and  it  liecoincs  again  chaBgid 
as  Itefore,  There  i»  here  no  timt  for  fadgiu  of  the  retina,  or  of  any  part  uf  IL 
Again,  if  the  bright  ground  hnvr.  around  it,  a  margin  uf  the  papc-r  wUek 
is  laid  over  it,  that  margin  will  have  a  faiitt  but  [llBtlnet  Jluii  of  the  eons- 
plenienlnry  color.  If  the  tirlglit  ground  Iv  mmsit  to  and  fro.  thU  over- 
Qnsh  of  color  may  be.  sometlnies  beautifully,  shown,  following  the  Has  or 
edge  of  the  moving  moss  ofatrongculor;  ami  most  distinct  near  Ihv  tdgt- 
This  effect,  also,  is  instantaneous;  tlicre  is  ooopportunity  P>t/utigitt  inuf 
way  lo  eipluin  it. 

Finding  then,  this"  fktigiie"  theory  qult^  insulHcienl  for  these  fiteliwUMR- 
tion  to  the  phenoiuens  of  eoior-»hadoie»  ahove  referred  tu.  hue  jmprpwal 
me  with  a.  belief  thai  the  same  theory  falls  short  with  thoni  also,  TlMf 
are,  likewise,  immediate,  momentaiy  effects.  You  look  at  the 
ground,  bathed  in  colored  liglit.  which  light  1b  partly  in(«rceptrd  by 
row  opaque  object;  and  at  onet  you  see  the  siiadow  of  the  latter.  Laving  lU 
Gompleuienlary  color;  there  is  no  possible  time  for  fatigue,  or  for  losH  of  Utf 
portion  of  ibc  retinal  sensibility. 

Consideration  may  next  he  in  place,  uponareuurkof  Helmholt/,*  wUich, 
though  only  [Mronthetically  made  by  hiui,  has  very  considerable  IniimruDM- 
Bright  objects,  as  flumes,  or  the  sun,  when  looked  at,  give  subseijucnl  sptC- 
tntl  effects  unlike  those  de6cril)ed  as  negative.  Thi-'y  are,  iodeiHl.  for  a  time 
atleaat.|>iiMlMi«  spectra,  Helmiioltx  speaks,  moreoTer,  of  IVoni  halja  mtmH 
tofiee  minntei'  contemplation  ofa  bright  or  colored  object  tu  produce  tht 
trrdinary  negative  or  complementary  color  spectrum  by  looking  upon  ■ 
white  ground,  I  have  found  from  firt  to  ten  Meondt  ample,  with  a  ken- 
senc  studcDis'  lamp;  and  less  time  still,  with  siFoug  stinlight. 
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My  »p«rim«iitB  niUi  sun-sjivclm,  di«lgiici1  fiirthe  purpoBvofcxsaiining 
more  p>nicukrl.V  tbc  nlxivc  Titcu  iMruntlicticsll;  Di^Dlionnl  hy  Ik-lmhulU. 
were  as  rolJows:  AtuboulUireeirduckon  thcftftcrniMUioracteikrday  1  bcid 
tietWBen  mjr  cyts  unil  tlie  sun,  a  jiaiie  of  colored  glass;  iieing.  M  jniorvato. 
wicctMtTely,  taar  colon:  bluv,  gnva,  ml  wicl  omngtr.  AIIlt  n  fen-  sci-unds,  I 
Uiraed  my  eyes  frum  the  gloss  upon  n  wliilv- washed  wall.     In  uncli  cwm,  a 

I  atmag  complfimeolary  (wvcallert  iiH^tivi>)  color  spoctruni  was  (mwu  upon 
Um  wall;  liui.  on  elating  my  eypa.  no  alniiwt  iniuiilly  intyuac  j»M»i(iM  K|>Lt- 

i  Imm.  Imring,  tbal  is,  tlienaffucolorasllicslaiDed  glnsaJuBllonlcivl  tLrougli, 
i»ppwtr»Ti,     Ojiciiing  mv  i-yci  the  fotajilemtnbui/  Bpeclniiu  rulurntdi  aguiii 


.isonebywhlth 
dary  Hpcclrum  may  he  nlitnlned.  Mfhllows:  a  small  aqnare 
or  ctrclei  of  wliile  iMpvr  or  muslin  is  placed  in  the  niMdlciif  a  lart;e  brightly 
colored  (fronnd,  re<l.  for  inswuce;  and  is  eloadily  lookt^d  at  for  fnitn  a 
qoutcr  In  hair  a  minute.  The  while  central  apol  will  acquire  a  liot  of  tbe 
cnldplamratary  color  (grt'en,  upon  red),  incronsing  in  depih  with  j  rolonged 
•Uvntion,  and  especially  strong  at  tbe  nearest  {loint  at  distinct  vision. 
Th0ii  lei  the  eyes  be  turnvd  b)  a  wbite  ground;  Iheiv  will  apprar  upon  it 
the  osiul  <y>mpk-mciitary  (in  the  case  supplied,  green)  apnclnim.  or  ibe 
lEnninil;  but.  at  tbi?  einlri.  Ibere  will  be  also  aclear}>a(tl<r«(rei))  »|)CctnJm. 
ciirTCcpnDding  In  place  and  sise.  with  the  tehitt  ceniral  patrh.  Here,  of 
c«unc,  IbDl  part  of  Ihi?  retina  which  had  rvct^ived  only  irMU  light,  could 
nut,  on  tfae  fatigue  hypntliesls,  Ik:  supposnl  lo  lose  its  si-nsibiliiy  io  green. 
rROC.  AMBH.  PHII.OS.  soc.  KVI.  97.  2c 
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through  exhaustion  fVom  special  use;  while,  on  the  theoiy  which  I  m 
about  to  set  forth,  the  mode  of  causatioQ  of  the  Beoondary  as  well  ■■  of  tk 
primury  s|H>otruni  appears  quite  clear. 

It  remains,  then,  to  attempt  a  definite  answer  to  the  qaestlon.  what  a- 
planation.  conf«>niiing  with  all  these  Cm^  can  besabntitut^dforthatwliick 
I  liave  ventuntt  to  pitmounce  unsatisfoctory.  I  make  an  endeavor  in  tUi 
(lin^iiion  with  diffidence:  not  possessing  so  precise  an  aoqnaintance  with 
physics  as  mi^ht  enable  me  to  deal  as  an  expert  with  bo  difficult  a  mlijecL 

Allusion  liAs  l)een  made  above  to  four  kinds  of  phenomena;  which  mr. 
l)e  thus  brii'dv  nameil  en  rhutne: 

it.  Those  of  oniinar}'  color  spectra,  primary  and  seoondary.  seen  with 
modem tc  liirht. 

b.  Color  thadoin  thrown  under  transmitted  light 

e.  OrertinU  and  complementary  »hade»,  seen  through  thin  paper,  on  i 
brijrhtly  cohired  proimd. 

r/.  Svltir  Color  tpectra,  positive  and  complementary  by  tuma*  acoordiiig 
to  whether  the  eyes  are  closed,  or  opened  towards  a  white  ground. 

Tliest*  all  apitear  to  me  to  have  a  common  chancter,  and  to  require  ■■ 
ess(>ntia11y  identical  explanation. 

Take,  first,  the  ortiinary  color  spectra,  such  as  may  be  obtained  widi 
.•;(mm1  1an)p1i}:ht.  Looking;  at  a  red  object  for  a  few  momenta,  one  then  tnm 
the  eyes  to  a  white  surfaces  a  green  siNfCtrum  is  seen.  Why  ia  this?  Be- 
eause,  to  \iw  the  siniplest  and  least  hypotlietical  phraseology,  the  eyes  ue 
r/mrf/c'L  mittinited  with  red  light:  and  this,  having  a  certain  strength,  ii 
Nf^ufrafheff  bv  the  nnl  ravs  in  li;rht  refltTted  fnmithe  vhite  surface,  sothst 
only  tlie  remtiinhifj,  romplenientary,  gre<»n  rays  of  that  light  affect  the 
si;iht.  Tniiivlatin}:  tliese  expri'ssions  into  language  in  accordance  with  the 
undulatory  tlienry.  I  wimhl  wiy  tliat.  when  a  brightly  colored  object  is 
l<u»ke<l  at.  tliose  ro«ls  ami  eones.  or  ininiitu  n*tinal  ncr>'e-elements.  which 
nspoiid  in  vihnitinn  to  the  luminous  ether- waves  of  the  color  reflected  to 
the  eve<:,  aiv  (-xcited  tci  motion  tiierebv:  and  bv  •'inndiation,"  orcommuni- 
catifin  of  vibrations,  all  retinal  elements  which  have  th€  game  period  of 
rihnition  an*  nuule  to  partake,  In  some  degree,  of  this  movement.  Then 
wluMi.  turFiinjr  from  the  eolored  object,  irhite  light,  consisting  of  all  the 
color-rays  or  waves  togetli'T.  im]nnges  ujKm  the  eyes,  those  ether- waves  of 
the  wliitc  liL'lit  wliieh  b«*long  to  the  color  first  acting  on  the  retinal  nerve- 
elrnienis.  intfrferfi  trith,  and  for  the  time  n'lativelv  diminish  or  annulXlie 
sperial  vil)rati«»ns  already  pn)duoed  in  the  retina;  leaving  the  other  waves 
of  wliiir  liirlit  to  take  eflect  n]M)n  the  retinal  elements  which  respond  to  w 
"resonaie"  uitli  tliem.  sn  Wnii  \\w  com  pi  f  me  nf  a  cf/ QtAoT  only  IS  wvD. 

\vr\  )>rnbalily  rflntire  tUmiHution.  rather  than  total  arrest,  of  thesi)ecisl 
reiiFial  vibnitioFiM.  is  what  oceurs.  All  our  iHTceptions  of  light  and  color 
are.  to  a  ciMisidrnibh*  I'xteni,  <lependeut  on  the  relatite  inUneitjf  of  XvdA 
from  diirinni  M.nirers  or  of  «litlerent  kinds.  When.  then,  inalynmof 
wliiir  liL',Iii.  a  ihtrtion  of  <erlain  <'olor  niys  is,  in  etfect.  arrt*steil  by  previoi»ly 
•'xisthiii  niinal  \|braiions  of  the  Kime  iwri<Kl,  although  the  remaining  nsi 
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or  the  BMNo  <xilnr  might  aflbct  the  sight  if  thtg  were  nhnt,  thoj  are,  a»  it 
R  oicr|»wereil  by  the  unimpedtHl  complementary  polor-niyu.  Tht» 
iitkralion  Bppcare  W  tne  to  mccl  mi  iilijeelion  to  my  "  inlerfcrcnce  " 
theory.  »U)i;goilMl  liy  Prut.  HousWin;  derived  froin  the  oeceasary  ralHtion  of 
>»l*agth  of  rays  for  ioterreronco.  If  only  a  mniely  of  the  ether  waves  of 
kCMlnin  Liilor  in  a  l>eum  (>r  light  nRurd  the  requirud  oppiwiLlun  ofpliafe  in 
nnilulmlnn,  iheirarrcsl  or  Hublntctlnn  may  yd  explain  thi;r<la(teelcwicnlng 
of  tbo  iulrjiaily  oflliat  color,  bo  hb  to  cause  ii  lit  ceaau  to  bt  iwreeivml;  the 
Oompleinenlary  cilor-rays  hHVing  twice  aa  grcnt  a  strength. 

'T  Blisilowa  are  produced  by  inlercepling  trunsiniLted  coliin-d 
U^t,  tlie  Hha;lnwa  must  hll  on  a  vihiU  ground,  or  Ihcy  do  not  Imve  tho 
ooLur  R4]tuplum«nUiry  lu  that  which  is  transmilled.  Here,  again,  tlio  eyea 
becoming  uturnled  with  a  certain  color,  ifi  specially  responsive  nerve- 
idementa  in  each  retina  are  set  in  vibralion;  and,  as  in  the  otlusr  case,  inlct- 
ftnnm  occun  Iwtween  theae  vibratloos  and  the  ether-undulations  eorree- 
poDding  with  the  same  uulor,  in  the  reflecled  (diffuited)  wlilte  liglil  Let 
~  IB  slindow  of  the  intercepting  object  full  ujinn  a  blatk  surfnce.  and  the 
coniplfinentaiy  eohir  diaappears.  Nor  will  it  he  seen  when  only  nmnoehro- 
r-  light  la  present  in  the  atmrtmi-nl. 

^in,  the  abovc-descrlbcd  m«r-tintit  or  flushes,  and  complenientiiry 
'  latemptJDg  spots,  strips  or  bonds,  upon  a  colored  ground  seen  through 
a  white  paper,  depend  upon  the  white  light  refieeUd  by  that  paper,  for 
tbelr  oomplementary  color.  If  Ibe  puper  be  removed,  the  actual  diflerence 
between  the  ground  and  the  spots,  strips  or  bands  laid  upon  it,  will  be 
dearly  seen.  Replace  it.  and  atones  aslrong  contrast  re-appears;  as  before. 
I  hold,  resulting  tfom  the  interference  of  equivalent  vibrations. 

Lastly,  when  a  very  strong  impression  is  made  upon  the  eyes,  as  by  look- 
Ingat  tbpsDn  through  a  colored  glass,  the  eidtemeut  of  the  nerve-elements 
{■•D  gnmt  u  to  perritl  in  the  same  manner:  producing  continued  sensation  of 
i«co]or,  when  the  cyosare  closed,  for  some  time.  But.  when  the  eyes, 
In  thia  slate,  are  o|>eiied  npon  a  white  groand,  again  the  waves  of  ilie  iTu>n< 
flolor-rays  in  the  while  light  kill,  as  it  were,  that  color  In  the  eyes;  or,  in 
Mb«r  words,  arrest,  for  the  time,  enough  of  the  existing  retinal  vibrations 
W  atinul  their  effect  in  sensation,  so  that  only  the  remaining  (cwnpleincn- 
tM7}  mys  of  light  are  perceived.  Bright  reflected  white  ligiil  thrown 
even  npon  the  etatd  eyes  will  huvu  tliis  eOect. 

Aa  analogous  explanation  will  suffice  for  the  teeondary  or  dfrit*d 
HCCtm,  miTDtloned  on  a  previous  jiage.  Looking  Bteadity  at  a  small 
wbltv  spot  on  a  red  ground,  for  example,  tlie  white  sjKit  becomes  grceoi 
MrnlDg  thence  to  a  white  ground,  a  large  green  spectrum  is  seen,  with  a 
d  *]Mt  in  the  cf nire.  The  latter  t  call  a  secondary  spectrum.  While 
'tooltlng  at  the  red  groitnd,  vibnttion  of  the  r»d-re>analing  retinal  nerve. 
,•  bfgnn,  and  was  extended,  by  irradiation,  to  those  corering,  in 
I,  the  wMU  ipolin  the  Mntrei  being,  there,  sufficient  to  neutralfie  the 
•m  of  the  white,  and  thus  allowing  only  green  l<)  be  seen,  by  vibm- 
e  grMn-rttomiting  rorls  nnd  cones  of  that  part  of  the  retina. 


HftrUborne.]  ^^O  lAfrill. 

On  inrniDg  thra  to  n  whits  gr^uni,  moat  of  the  ralfan  being  ek^r§§i  «tt 
rtd  by  the  previoiiely  oontemplited  rad  gnmnd.  the  laael  Mmp^tmtnfmgt 
irwen,  ■pectramof  thit  gioiiiidl»ieen;hiitalthe«fiilr«l|Mftortheiilfaii 
whose  green-rstanaiimg  elemente  heve  been  let  bi  Tlbntioii  (aeflbofeald), 
fft^r  vibimtioDs  ere  annulled  by  the  ^rvM  riff  of  the  white  gnnad;  Iwvlig 
only  the  red  rays  of  that  gnmnd  to  tahe  eflbot»  endpradiiciiigm(ieeoadtfy) 
fed  spectra]  spot  npon  the  green. 

These  fiicts  are,  It  appean  to  me;  all  cloaaiy  sinllar  in  nntora  to  thi 
commonly  observed   Interference  oocnrrlng  between   diilheed  aonQghl 
and  lamp  or  candle  flame;  and,  also,  they  have  a  definite  idation  to  the  mode 
of  production  of  the  Frannhofer  daric  lines  or  "absorption  bnnda"  of  tte 
spectroscope;  while  they  suggest  some  fbrther  specuktioos  in  regard  to 
what  may  be  the  molecular  oooditions  of  reflecting  suHhoes  wbldi  give  to 
our  vision  Impresslone  of  different  oolorB,  to  enter  upon  which,  at  preseit 
would  extend  this  communication  to  too  great  a  length.    I  may  simply  add 
that,  on  caref\il  examination  of  ocular  spectra  obtained  by  looking  it 
colored  objects  by  lamplight,  as  well  aa  by  sunlight,  I  Imve  Iseeome  cos- 
vinced  tliat  the  Influence  of  light  entering  through  the  chaed  Ud$,  If  tfciy 
are  uncovered  and  within  range  of  a  luminous  source,  sudi,  even,  as  thit 
of  a  student's  lamp,  is  not  at  all  indifferent    A  spectrum,  obtained  as  uml 
seen  with  closed  eyes,  and  feding  away  while  they  are  covered,  may  to 
renewed  by  approximating  the  eyes,  etiU  eloeed,  to  tlie  light;  and  this  tgiii 
and  again,  several  times.    In  order  to  test  yet  totlier  tiie  sensitiveMH  of 
the  eye,  when  closed,  to  light,  I  placed  several  pain  of  glaas  slips,  of  dilhr- 
cnt  colors  (blue,  red,  green  and  orange),  In  tbe  hands  of  an  aeslstant;  Ut- 
in«j  thoin,  then,  as  piven  to  me,  in  turn,  upon  my  cIoimxI  lids,  while  mr 
ey<?H  were  turned  towiirtl»  the  afternoon  sun.     In  every  case,  I  could  dis- 
c<Tn  dearly  the  eolor  of  the  f:\at»;  but  only  in  the  direct  rays  of  the  son; 
ditfuwfil  daylight,  and  lamplight  failed,  with  me,  to  give  more  than  a  doubt- 
ful discri  mi  nation  of  color,  even  with  near  contact  of  bright  translucent 
o\ifvci»,  while  the  eyes  were  closed. 

In(;identally,  T  may  mention  also,  my  carcfbl  repetition  of  a  very  curioo^ 
experiment  mentioned  by  Sir.  David  Brewster  in  his  Optics,  and  brougl**' 
to  my  notice  by  Prof.  E.  J.  Houston.  A  strip  of  white  paper  is  held  verti^ 
(Milly,  al)Out  a  foot  fh)m  the  eyes;  the  attention  is  then  fixed  upon  an  object 
at  a  greater  disUince,  so  that  the  slip  of  \ysi\^r  is  seen  double;  and  at  th^ 
Hauu;  time  a  lighted  candle  is  brought  near  to  the  side  of  one  eye,  so  ths^'* 
itH  light  will  affffct  tliat  eye  stnmgly.  The  image  of  the  strip  seen  by  th^-^ 
eye  (if  the  right  eye  be  illuminated,  the  left-hand  image,  andrte«Mr«a)wi^ 
\wi  green,  and  the  other  pale  red,  I  find  that,  when  these  two  images  bav  -^ 
been  obtaiuiHl,  one  eye  can  l)e  closed,  but  the  same  color  still  remains. 
tt>r  assertA  tliat  when  two  eijual  candle-lights  are  used,  one  being  held  nc 
each  eye,  two  white  images  Mill  l)e  obtained.  With  mo,  this  does  not  proT" 
to  be  the  case.  I  see,  with  two  oindles,  tiro  green  images  instead; and.  fi: 
ing  the  eyes  on  the  strip  for  iinglepinion,  with  two  candles plaoed  as  befor^^ 
it  is  seen  of  a  distinct  green  color.     Without  insisting  upon  it,  I  would 


*^«'  [Hurwhon* 

paw  >•  t  TiypMhettol  explnnaUnn  of  tlicKc  romittB,  the  thrnwlngof  rxd  li'i/la  ' 
upon  the  retina  Uy  tbc  llglil  of  tb«  cuniltu  iwssing  through  the  blood  eeniiaU 
of  ilie  Hy«  ball:  tliia  tm\  light,  in  Ihu  ej-i'  tnuat  illuinioutcc],  killing  tlic  rcd- 
llghl  vibrutliina  of  Uiu  retinal  eleincnis,  wi  thai  only  givun  is  wi'it.  TIk« 
pKle  reil  of  Iliu  iniugp  seen  by  the  uaillumiiuiiad  oye  )g,  willi  mr,  of  doubt- 
ful ilinlnctneitE. 

If  tlip  Ciclf  kikI  arguments  which  I  huve  set  furtli  in  lliis  puticr  imitn^H 
Oilier  minds  u  thny  hnvc  done  my  own.  eapet^liklly  in  view  iif  the  fmriin- 
liiii*"U*ntH  ut amay  of  tlie  phenomena  described,  auil  mi  whli/h  I  Imve 
wiahed  to  lay  pkitimkr  cmpliiwls,  it  mar.  at  least.  In  »>nclildud.  tliiit  ttie 
vntiimonly  srcept^d  theory,  prnpouiiig  to  ncrount  for  neinttire  and  iwmple- 
mealary  api-clni  by  puvtm\  faligut  nnd  dlniiniKhed  teniribflitj/  in  tlic  r(?tinii, 
will  not  sunico ;  and  ought  to  bo  almndiined,  «a  not  at  all  reconcilnblu  with 
•ercral  cleiirly  demunslrabie  facts.  Should  tnyabaTt)atl«m|itt>dexptnnntinii, 
b3:'  inUrfirenM  (or  intturalion  of  the  retina  wilh  curtain  liiminoUB  ruys,  huA 
mtMlriMiation  of  a  portion  of  ilie  same  by  HiiuiTalunt  ntya  prwBiii  in  ro 
Heated  nliilo  light),  nut  prove  Hltogethcr  satisfactory,  it  may  l)e  hii  inier- 
«Mii)g  liiah.  not  wittioiit  importance  in  physiological  Bclcnce,  for  some  one 
weU-vvTwd  in  the  physirw  of  the  mibjcrt  lo  give  It  such  farther  attention  aa 
nuy  tolvp  ilie  problem,  in  a  mannor  whirl)  meets,  as  has  cortHiuly  not 
Utlierto  been  done,  all  of  Its  condiliona.  I  ask  leavu  lo  verify  some  of  my 
KBertlcras  a»  In  the  fkcts  referred  to  in  this  paper,  by  repeating  here  a  tew 
of  what  Hppear  lo  me  Ilie  most  decisive  of  the  esperlmonls  which  hara 
h««ii  mentioned. 


Stated  Meeting,  April  7, 1876. 

Present,  1ft  niembera. 

Db.  LkContk,  in  tho  Clmir. 

'Afters  of  ackiiowleJpment  were  pe<:eived    from  tlie  Ba- 
'"'•iaii  Soeiety  at  Rotterdiim  (XV  ii,94);  the  Royal  Obser- 
^tory  at  Bruxellea  {XV  ii,  94);  the   Royal  Astro iiomical 
™eiet_y  (XIV);  the  Society  of  Antiquaries  (95),  and  the 
'ictoria  Institute  in  London  (9o). 
betters  of  envoy  were  received   from  tlie  ZoologJco-Bo-  i 
*■"  »o*»,l  Sofioty  at  Vienna,  March,  1876,  and  the  Meteomlogi-  I 
\  ^  ^^ix  at  London,  dated  March  20,  1876. 

«tter  requesting  missing  N'os.  XtV,  iiiia,  88  was  re- 
I  ***^«f<l  ffoitj  the  K.  AatroQoinical  Sooiety,  dated  February 
'  I'S.   1876. 
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A  letter  was  received  from  Mr.  Cleveland  Abbe,  request- 
ing missing  Nos.  93,  94,  dated  Army  Signal  Office,  Wash- 
ington, D.  C,  March  20, 187d. 

Donations  for  the  Library  were  received  from  the  St 
Petersburg  Botanical  Society,  Danish  Academy,  Konigsbai^g 
Physical  Society,  the  Societies  at  Ulm  and  Erlangen,  Turin 
Observatory,  Vaudois  Society,  Bordeaux  Geographical  So- 
ciety, Paris  Geographical  Society,  Revue  Politique,  Nou- 
velles  Meteorologiqucs  and  Journal  des  Orientalistee,  London 
Astronomical  Society,  Meteorological  Committee,  and  Nature, 
Greenwich  Observatory,  Boston  Academy  and  Natural  His- 
tory Society,  Silliman's  Journal,  American  Chemist,  Pough- 
keepsie  Society,  Buffalo  Scientific  Commercial,  New  Jersey 
Historical  Society,  Penn  Monthly,  Pharmaceutical  Associa- 
tion, Medical  News,  and  the  Department  of  the  Interior  at 
Washington. 

The  Committee  on  Dr.  Valentini's  memoir  reported  that 
they  desired  further  time  to  compare  the  photographs  with 
the  Mexican  calendars  in  the  Poinsett  collection  of  the  So- 
ciety, which  was  granted. 

The  death  of  Theodore  Cuyler,  on  the  5th  inst.,  aged  55 
at  Philadelphia,  was  announced  by  Mr.  J.  S.  Price,  and  o 
motion  Mr.  Ilenry  M.  Pliilips,  was  appointed  to  prepare  a 
obituary  notice  of  the  deceased. 

The  death  of  Ilakakian  Bey  of  Cairo,  a  member  of  thi 
Society,  was  reported  by  the  Secretary. 

A  tliosis  entitled  "  Physiological  Action  of  Strychnia,  b 
Dr.  Wni.  II.  Clapp,"  which  had  received  a  prize  at  the 
cent  eommeneenient  of  the  Medical  Department  of  the  UnL 
vei^sity  of  Pennsylvania,  was  offered  for  publication  by  Dr** 
Carson  through  the  Secretaries. 

A  thesis  entitled  "Sanguinaria  Canadensis  and  its  Alka^ 
loids"  by  Robert  Meade  Smith,  A.  B.  which  had  received 
prize  at  the  same  comnienceiuent,  was  offered  for  publicatioii^' 
by  Dr.  Francis  Gurney  Smith  through  the  Secretaries. 

Thes>e  communications  were  on  motion  referred  to  a  Co; 
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nittpe  coinpo.ioii  of  Dr.  Heniy  llurtshorne,  Dr.  Bridges,  and 

)r.  Horn. 

Mr.  E.  K.  Price  concluded  the  rovdiii^of  his  Di.ssoiirdQ  on 
ho  Glacial  Theorj'. 

Hrof,  Ch.i3o  communioated,  with  binckboard  illustrations, 
[una  aatronomical  ratios  i'avoriiii^  the  tabular  Hypothesis. 

Dr.  JT.  ilartshorne  postponed  the  reading  of  hia  paper  "  On 
Oine  disputed  Points  in  Physiological  Optics  with  eiiperi- 
BetitA"  to  the  next  meeting. 

Gen.  Kane  made  a  proliniitinry  conimnnicationof  hia  views 
)f  the  Suh-carhoniterous  formation  and  of  the  structure  of 
IdcEean  County,  Pennsylvania,  based  upoii  surveys  pursued 
>y  him  through  many  yeara. 

Pending  nominations  Noa.  792  to  802  were  read. 

A  report  of  the  Ciinitorj  was  read  recommending  that  the 
request  of  Mr.  Ettiug  be  granted,  and  on  motion,  tlie  Libra- 
rian was  authorized  to  deliver  to  Mr.  Etfing  the  Original 
f)r«ft  of  the  Declaration  of  tndepandence,  owned  by  this  So- 
lely, and  to  take  hU  receipt  therefore,  and  hia  agreement  to 
f"e»ervo  tlio  document  in  a  tire-proof  safe,  except  on  hours  of 
ifclic  exhibition,  and  protected  from  the  direct  ray^  of  the 
1,  and  to  retnrn  the  same  on  or  before  the  first  of  January, 
'7,»eoordiog  to  the  term^  of  Ins  letter  of  March  211, 1S76. 
■A,  report  of  the  Library  Oomtnittee  was  reail,  recoinniend- 
F  tliat  the  request  of  Ilohuan  &  Co.,  ha  granted,  and  on 
*tlon  the  Librarian  was  authorized  to  deliver  to  Mr.  llol- 
^1  the  Elliot  Bible  in  the  Library  of  thisHouiety  for  exhi- 
*On  in  the  Centennial  Buildings,  taking  his  receipt  tliere- 
>  aimi  his  agreement  to  return  the  same  in  gixid  order  on 
"«foro  the  first  of  December,  187ti. 

Pjie  Treasurer's  Report  (postponed  on  account  of  illness) 
«  road. 

rVte  resignation  of  Mr.  Samuel  -T.  Keeves  as  a  member  of 
*   Society  was  read,  and  oa  motion  accepted. 
!A.tid  the  meeting  was  adjourned. 
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Stated  Meeting,  April  21, 1876. 


Present,  17  members. 


Yice-President,  Mr.  Fralby,  in  the  Chair. 


Letters  of  acknowledgment  were  received  from  the  Insti- 
tnt«  National  de  France,  dated  March  31,  (XEV  iii,  and 
asking  for  Vol.  V  i,  N.  S.  and  XIV  ii),  from  the  Bad* 
clifFe  Observatory,  Oxfonl,  March  80,  and  from  the  New 
York  State  Library,  April  15. 

Donations  for  the  Library  were  received  from  the  Ptte- 
sian  Academy,  Annales  des  Mines,  Nouvelles  Met&Holo- 
giques,  Revue  Politique,  Nature,  Mus.  Comp.  Zool.  Mafl&9 
American  Chemist,  Qip.  Jas.  C.  Cole,  Franklin  Institate, 
Am.  Jour.  Met!.  Sciences,  and  Mr.  A.  IL  Worthon,  of  Spring- 
iield,  Illinois. 

l>r.  Rusehenborger  was,  on  motion,  8u1>stituted  for  D^ 
Ilartshornc  on  the  Committee  to  rejx)rt  on  the  publicatiot 
of  the  inedicjil  thtses  present  oil  at  the  last  meeting,  at  the 
quortt  of  the  latter. 

Dr.  Ilartshornc  rejid  a  inii>or  on  complementary  si^eetra, 
jec^tinic  the  (commonly  received  '' Fatigue  Theory,"  and  otr 
feriui^  a  now  explanation  based  uiK>n  the  interference  of  ligli 
niys,  illnstratinii^  his  views  by  means  of  colored  pai)ers,  an 
the  maiJ:nesian  li^ht. 

Vi\A\  Chase  eoinmunieatiMl  certain  relationships  which  h 
had  worke<l  out  between  the  velocity  of  light  and  the  rota 
tion  of  Mr.  ('n)oke*s  new  n)tation  a|>i»aratus,  and  with  th 
phenomena  of  the  ''^Silenium  Eye.''  To  these  he  added  soni 
fre*^h  ealeulations  of  the  weights  of  the  planets. 

rit>f.  Frazer  read  aeonimuuiration  which  he  had  recei 
from   Mr.    Ueyton    Smith,  C    E.    of  York,   Pa.,  giving 
ttketeh  of  the  literature  of  the  belief  in  one  magnetic  po 


filiation,  and  of  the  counter  belief  iu  the  existcticit  of 
iWo  BUfih  northern  poles;  followed  l>y  a  brief  stnteinoiit  of 
bo  re^ultt  nf  hU  own  field  obaervatious  and  calculation.-;, 
eadiiig  him  to  the  conviction  of  the  exiateuce  of  two  [Kiles, 
Uid  enabling  him  to  locate  tlieir  two  elli{>9ee  of  rotation,  ap- 
iroximately ;  not  as  accurately  aa  be  desiro-i  to  have  it  done 
ly  a.  more  skillful  mathematician ;  but  with  such  an  ap- 
troach  to  exactneea  as  to  be  practically  useful  iti  his  own 
eat«  nf  the  age  of  any  given  land  line.  Both  poles  are  lo- 
»ted  nearly  on  the  70'^  jiarallel  of  north  latitude  ;  but  while 
■he  ellifise  of  the  American  jwlo  lies  nearly  in  a  North  and 
South  direction,  that  of  the  Kurojiean  pole  lies  nearly  East 
Mid  West.  Mr.  Smith  is  anxious  to  have  mathematical  as- 
sistance in  projecting  his  ellipses  upon  a  map  or  globe. 

Pmf.  Ilouatnn  desired  the  Society  to  make  u  note  of  some 
curiouA  observations  he  had  made  recently  while  using 
Plucker  tuljes  for  obtaining  the  hydrogen  Bj>ectrum,  and 
DoJitying  the  internal  diameter  of  their  capillary  tubes  with 

view  to  regulate  the  flow  of  the  gaa.  In  proportion  as  the 
distance  was  increased,  crimson  spots  and  lim 
fcd  finally  the  erimsoo  color  fllJcd  the  entire  space, 
J'ending  nominations  Nos.  792  to  802  were  read,  and  bal- 
t««i  for.  No.  793  being  on  motion  postponed  on  account  of 
B  absence  of  the  nominator. 

-TJiB   rejiort  of  the  Finance  Committee  was  presented  by 
^-    Fraley,  and  the  appropriations  recommended  by  the 
•Unjittt-e  for  the  ensuing  year,  were  on  motion  paaaed. 
I'll©  ballot  boxes  being  scrutinized  by  the  presiding  offi- 
^  tlie  following  named  gentlemen  were  declared  to  be  duly 
^ted  memlwrs  of  tlie  S<x:iety  :  ■ 
Ck^l.  Frank  M.  Etting,  of  Philadelphia. 
*^r.  Daniel  C.  Gilnian,  President  of  the  Johns  Hopkin.i 
*»ventity  at  Baltimore. 

^f  r.  P.  Cunlift'e  Owen,  of  South  Kensington,  London. 
wlr.  L  Lowthian  Bell,  of  Newcastle  on  Tyue,  England. 
"tr.  James  Geikie,  of  Scotland 
E*»^f.  Thos.  C.  Archer,  of  Edinburgh. 

^■aoc.  AMKK,  PBiLOs.  eoc.  xvi,  07,  2d 
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Dr.  Adolph  Erik  Nordenskiold,  of  Stockholm. 

Mr.  0.  JuLIin  Dannfelt,  of  Stockholm. 

Mr.  Elihii  Thompson,  A.  M.,  Prof.  Chemistry  in  the  Plul- 
adelphia  High  School. 

Mr.  Charles  V.  Rilej,  President  of  the  Academy  of 
Sciences,  St.  Louis,  Missouri. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  May  5, 1876. 
Present,  10  members. 

Secretary,  Dr.  LeConte,  in  the  Chair. 

Visitors :    Mr.  Deby,  of  the  Belgian  Commission,  and  Mt- 
Konig,  of  Paris. 

Letters  acce|>ting  membership  were   received  from  Mr- 
Frank  M.  Etting,  of  Philadcli)hia,  and  Dr.  D.  C.  Oilman,  O^ 
Baltimore. 

A  letter  declining  the  appointment  to  prepare  an  obituariJ^ 
notice  of  Mr.  Cuyler,  was  received  from  Mr.  H.  M.  Phillip^'' 
dated  1325  Walnut  Street,  Philadelphia. 

On  motion,  Mr.  Phillips  was  excused. 

Lettei*s  of  acknowledi^ment  were  received  from  the  R^ — 
gents  of  the  New  York  University,  and  Boston  Natural  Hi 
tory  Society  (V  ;  94). 

Letters  of  envoy  were  received  from  the  Secretary  of  tfip- 
Oeol.  Survey  of  Pennsylvania,  May  4  ;  London  Meteorolo; 
ical  Office,  R.  S.  April  8,  and   Royal  Astronomical  Societ 

Donations  for  the  Library  were  received  from  the  AcaA- 
mies  at  Huda- Pest,  Vienna  and  Bruxelles  ;  the  Societies 
Bonn,   Gottingen,  Ulm,  Zurich,   Geneva,  and  Cherboor 
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•  Nation nl  Museum,  aii'I  Geograpljieal  Society  at  Paris; 
U>  RUtimeyer  and  Alb.  Miiller  at  Basil ;  the  Meteoro- 
(ical  Office  and  London  Nature;  the  Boston  S.  N.  H.; 
t.  E.  D.  Cope  ;  Prof.  0.  C.  Marsh  and  Silliman's  Journal ; 
e  Franklin  Institute  ;  Academy  of  Natural  Sciences;  Col- 
pc  of  Pharmacy  ;  Penn  Monthly ;  the  Manager  of  the 
Du«e  of  Refuge  ;  Dr.  D.  C.  Gilmau,  of  Baltimore,  uud  Mr. 
8.  Sherman,  of  Milwaukee. 

flThe  Committee  to  consider  the  propriety  of  publishing  the 
Bdical  theses  presented  at  a  previous  meeting  asked  and 
Kainod  leave  to  postpone  their  report  for  another  fortnight. 

Pmf.  Frazer  read  a  resume  of  the  imixirtant  points  in  the 
letDoirand  maj«ofM.  Belesse, entitled  Lithologiedea  Fonda 
Biler. 

Prof.  Frazer,al90,  made  some  preliminary  remarks  upon  the 
mble  eftects  upon  species  and  genera  of  living  beings  to 

supposed  to  arise  from  variations  io  tht  proportionate  per- 
litages  ol'the  chemical  elements  of  their  physical  constitu- 
in,  under  the  ofieration  of  the  law  of  the  "  survival  of  the 
t«8t,"  leading  to  the  conclusion  that,  were  the  chemistry 
Drgnnic  bodies  suitably  modified,  it  might  be  possible  for 
km  to  exercise  the  functions  of  life  in  otherwise  destruc- 
te  circumstances,  as,  for  example,  in  solar  heat.  Ho  post- 
fted  the  reading  of  a  pai>er  which  he  had  prepared  on  the 
Inject  to  a  future  meeting. 

riie  reading  of  the  pending  nominations,  &c.  was  post- 
\>nd  the  meeting  was  adjourned. 
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i^ted  Meeting^  May  19, 1876. 

Present,  11  members. 

Prof.  P.  R  Chasb,  in  the  Chain 

Mr.  Selwyn  and  Mr.  Oarll,  nesr  members,  were  introdoeed 
to  the  presiding  officer,  and  took  their  seats. 

Visitors  from  corresponding  societies,  Mr.  Honeyman  and 
Mr.  Lawson,  of  Nova  Scotia. 

A  letter  accepting  membership  (with  photograph  for  the 
album)  was  received  from  Prof.  Thos.  C.  Archer,  dated  Phil- 
adelphia, May  7, 1876. 

Letters  acknowledging  the  reception  of  publications  were 
received  from  the  Soci6t6  Hollandaise,  dated  Harlem,  F^ 
ruary  1876  (XV  ii,  94) ;  the  Foundation  Teyler,  dated  Har- 
lem (92, 93) ;  the  Statistical  Society,  London  April  26,  (95); 
the  N.  IL  S  of  Northumberland,  D.  and  N.  npion  Tyue,  April 
25,  (95) ;  the  Royal  Society  of  Edinburgh,  February  21, 
(92, 93). 

Letters  of  envoy  were  received  from  the  S.  Hollandaise 
March ;  Client.  Obs.  St.  Petersburg,  March  ;  Fondation  Toj- 
ler,  Harlem ;  and  Department  Interior,  U.  S.,  Washington, 
May  6, 1876. 

Donations  were  received  from  the  Royal  Academy  at 
Berlin  ;  the  Musee  Teyler ;  Society  of  Anthropology  and 
Revue  Politique  at  Paris:  M.  LeComte  Leopold  Hugo, at 
Rome  ;  the  R.  Geographical,  R.  Asiatic,  and  Cliemical  So- 
cieties and  Victoria  Institute  at  London  ;  Nature ;  Radclifie 
Observatory;  M.  Juhlen  Deby:  R.  Society  at  Edinburgh; 
R.  Dublin  Society  ;  Canadian  Naturalist ;  Boston  S.  N.  H.; 
State  Board  of  Health,  Mass. ;  American  Chemist ;  Franklin 
Institute ;  Mr.  John  K  Wootten ;  Medical  News ;  Second 
Geol.  Survey  of  Pennsylvania  ;  Department  of  the  Interior 
and  Engineer  Department  U.  S.,  Washington ;  Dr.  J.  H. 
Kidder ;  Young  Men's  Association,  Buffalo  ;  and  the  Scien- 
tific Monthly  at  Toledo,  Ohio. 


I 


!Tie  Committeo  to  wliom  was  referred  tlie  medical  jiri^e 
868,  reported. 

ifr.  Honeymaii,  hy  iiivitntion,  read  a  pajwr  on  the  varie- 
I  of  transported  boulders  found  by  him  in  tlie  bankn  antl 
>d  heads"  of  the  Nova  Seolia  shore  for  twenty  miles  east  of 
Hfax,  and  along  the  harbor  and  railways  to  Winsor  and 
rtou  ;  showing,  by  means  of  a  colored  map,  and  siiecimeiis 
itairiing  fossils,  and  specimens  of  amygdaloid,  agate, 
nite,  dolerite,  diorite,  granile,  iron  ore,  4c,,  that  the  de- 
it  at  Halifax  was  the  terminal  and  medial  moraine  of  a 
cier  having  its  base  along  or  behind  the  Cobeiiiid  moun- 
08,  80  or  90  miles  distant,  and  that  the  arc  of  collection 
I  dispersion,  of  which  Halifax  was  the  centre  of  concen- 
tion,  had  an  amplitade  of  4o°.  The  striie  on  the  rocks 
rards  Halifax  had  an  average  trend  of  S.  5"  E.;  towards 
ndtwr  of  8,  20°— 30^  E.;  and  towards  Pictoti  of  8.  25°  W. 
The  thanks  of  the  members  present  were  warmly  expressed 
th«  presiding  officer  and  others. 

.'rofeasor  Houston  described  some  results  which  he  had 
with  a  Crooke  radiometer  in  a  good  Geissler  tube  ot  Ids 
n  manufacture,  going  to  show  that  light  was  ancillary  to 
it  in  the  action  of  the  instrument.  Presenting,  however, 
I  Inminous  rays  of  heat,  as  for  example  from  heati-d 
iper,  a  small  but  decided  motion  was  obtained.  Moon- 
lit gave  no  motion  ,  but  he  intended  to  concentrate  moon- 
lit on  the  flags  by  means  of  a  16"  Fresnel  lens. 
tfr.  Briggs  reminded  him  that  the  thermopile  revealed 
it  rays  in  the  moonbeams,  and  an  alum  plate  would  be  ic- 
red  to  make  the  experiment  satisfactory. 
The  minutes  of  the  last  meeting  of  the  Board  of  Officers 
re  read. 

lending  nominations  Nos.  793  and  803  were  road. 
)n  motion  of  Mr.  Price,  the  Secretaries  were  instructed 
reply  to  Mr.  Keseelmeyer's  letter,  respecting  the  Calenda- 
tn,  declining  his  proposals. 

)t  (he  meeting  was  adjourned. 


Inorganic  agents  < 
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NOTE   ON    THE    "LITHOLOGIE   DU   POND    DES   M£B8"  OP 

M.  DELESSE. 

Bt  Prof.  Per8ifor  Frazsb,  Jb. 

(Read  before  the  American  Philoiophieal  SoeUty,  April  21«f,  187ft.) 

M.  Dclesse  acknowledges  his  indebtedness  to  the  treatises  in  Geoiogj 
of  Elie  dc  Beaumont  and  Jas.  D.  Dana,  in  the  first  few  pre&toiy  psgei. 
The  following  shows  the  scope  and  direction  of  the  work: 

I.  Preliminaries.  Methods  pursued  in  studying  the  deposits.  Oro- 
graphy of  France  and  her  submarine  shores. 

II.  Principal  agents  of  marine  deposits. 

Organic  agents. 

/  Atmosphere. 

r  External  <  Fresh  and  brackish  waters. 

(  The  Sea. 

/  Subterranean  waters. 

Internal  <  Eniptions. 

\  Dislocations. 

III.  Marine  deposits  of  the  Coast  of  France.  Shore  deposits  and  sob- 
marine  deposits.     Distribution  of  Mollusks. 

IV.  Lithology  of  the  principal  seas  of  the  globe.  France.  The  ancient 
world.     The  modern  world. 

y.  France  at  different  geological  epochs.  Deposits  of  the  ancient  sew 
of  France.     Changes  undergone  by  these  deposits. 

M.  Delesse  tlien  de8cril)es  his  methods  of  investigation. 

Fino  Rand  is  treated  with  hydrochloric  acid,  its  loss  of  CO,  determined, 
and  this  nmltiplied  by  2.27  to  obtain  the  carbonate  of  lime.  This  method 
is  accurate  (•nou<rh.  Majrnetic  iron  is  separated  by  a  magnet.  Part  of  the 
gjingcuc  conies  out  with  the  magnet.  This  augments  the  magnetic  sand  on 
the  one  hand;  on  the  other  much  of  the  magnetic  sand  is  not  talcenup; 
so  that  tliesc  two  errors  are  on  opi)Oftitc  sides. 

Sands  and  gravels  examined  contained  0.54  to  2.70  p.  c.  of  soluble 
material  (sea  salts  and  organic  matter).  Argillaceous  sand  has  a  tendency 
to  remove  salts  from  the  water  containing  them. 

The  (^lassitication  of  the  deposit  was  had  without  recourse  to  chemial 
analysis,  by  the  microscoiMi. 

The  sieve  used  had  meshes  with  a  diagonal  of  1  mm.     Tlie  univeraality" 
of  the  presence  of  (juartz  is  very  striking.     Even  vegetable  mould  andthaC: 
too   resting  on   calcareous  rocks  show  a  notable  proportion  of  quartz. 
Quartz  is  more  abundant  the  more  the  waters  are  agitated. 

The  sand  dunes  of  the  coasts  of  France  are  mainly  comix>Red  of  hyaline 
quartz,  whitish  gray.  They  slope  gently  towards  the  sea  at  about  7^;  land  — 
wards  about  20^  to  35^',  and  have  been  seen  to  advance  in  a  high  wind  iO- 
spite  of  a  heavy  fall  of  rain  0.(J  m  in  three  hours.  The  absence  of  mud  i«* 
dunes  is  noteworthy  but  easily  explained,  since  this  substance  hinders  the 
formation  of  dunes. 

The  minimum  niinfall  in  France  is  in  the  region  bordered  by  Troye** 
Meaux,  Compiegne,  Epernay  (40  centimetres). 


On  Ihe  Ain  (oni-  of  tlie  HlBiicnts  of  llie  Upi)er  Rhonf)  it  is  orer  120 
oenilmpirpf. 

Ui>  the  8fine  from  Pnrisaliout  28  p.  c.  of  all  ilie  wa'er  wliicli  fnlU  in  wliat- 
prrr  fnnn  Hods  lis  way  Inin  that  lii-er  (wilhin  tbal  Imlrngrnpliie  bnaln); 
tliv  basin  of  tliu  HaOne  near  Trevoux.  Fur  Ihc  Uurunae  above 
MBiraamlc  kriI  toe  Ihe  AuxoIh  which  flows  over  itnpvrmcnlik  marls  it 
MS  (o  65  p.  c.  The  perccn'age  fncretiaes  In  icbisiose  and  graiiiijc  regionB, 
It  ts  nniiccnblo  Ibat  ilic  rivers  whlrb  flow  over  calcunsiiia  Iwiis  do  nol 
»zhibii  a  lar^  anionni  of  limestone  in  ihcir  dibri;  as  fur  example  ibe 
Itflre.  This  !b  aitribuied  to  thesofiness  of  calcareousfhignH-ntB  and  ibeir 
InBbillty  10  ivslst  iiituritinn.  [It  may  \m  remtirkcd  tliai  this  cxplnnalton 
will  only  apply  In  ifae  depmiln  at  coaslttcmlilc  dis'anccs  lYitni  Uii-  edge  of 
Uie  calfannus  forraation,  fur  otherwise  Ilie  waste  would  be  cunftwally  re- 
B«wed.  ] 

400  melres  from  llic  mouth  of  the  Lei  ihe  sandy  depnNi:ii  conlain  over 
CO  p.  c.  i>f  carltonato  nf  lltne.  At  the  mouth  it  consistsof  23  p.  c.  carhonale 
of  lime,  wilh  gtval  ounilierB  of  flakes  of  gm-n  vaiva.  / 

The  HcraaliflOO  iti.  fVoin  ilsmouih  deposits  a  reddish  gray  gravelly  sand, 
ooMisiing  of  byallnC'  qiinnx  wlib  oriboclase.  fL-ldstparn  and  gratiiiic  Aibri*. 
much  argilinn^ons  stchisT,  reddish  bruwa  mud,  gray  mica  scliis',  greenish 
quartz,  sand,  and  some  lahlels  of  silvery  mica, 

Haptellr  sand  is  found  here  in  large  quaniltr  and  is  derived  from  the 
IpMnns  rocks  over  which  the  river  flows. 

Tliise  few  noies  will  serve  lo  convey  an  idea  of  how  this  [mri  of  the  sub- 
]eetUireaied. 

Bj  hr  Ihe  most  striking,  as  Ibe  most  valuable,  part  of  M.  Delesse'a 
"WUk  it  I  CI  be  foimd  in  ihe  elalioraie  clinrls  which  accompany  it.  The 
nf  Ihese  chikris  as  B|)ec1mene  of  map  priming  is  very  bigb, 
K  Is  queeiionalilc  if  the  condensation  of  a  great  number  of  un- 
■(Btlsilcal  hcis  upon  one  sheet  is  favorable  to  the  easy  comprehcn- 
■*  iueh  charlf>.  A  bolter  plan  would  !«  to  reproduce  the  same  oul. 
•W  acrcrai  Ilmea  with  diffirrenl  and  strongly  marked  coloraiion  or  shading 
•■■•1 10  construct  all  cnrvea  of  every  kind  upon  one  frame  work,  Ibus  causing 
'WBi  Im  ctosb  and  reeross  one  another  to  the  bewildermenl  of  the  eye. 
^"••^ her  difficulty  for  tlie  resderarisesoot  of  the  method  adopted  by  M,  De- 
"*'*  for  ecinscienliously  representing  all  bis  facts  upon  a  single  sheet.  Had 
Ihe  Wcvenil  Unda  of  curves  been  strongly  portrayed  ihcy  would  so  attracl 
■mi  Ct^fiiK  the  eye  as  tn  entirely  destroy  Ihe  effect  of  the  map  as  a  whole. 
'•'  *voi|]  iiiyi  Ilie  Ones  have  been  made  so  exceedingly  fine,  thai  if  any  one 
"y  'O  lulkw  one  of  these  curves  he  will  need  elllier  an  exeepllonally 
P"***  «jrc  or  a  magnifying  glass;  in  either  case  Ihe  character  of  a  bountfarir 
^"^^en  a  territory  on  one  side  and  a  territory  on  another  fails;  for  Ihe  mo- 
Ihe  iibserver  seeks  to  take  in  the  entire  curve  at  a  glance  it  becomes 


Tli(  datum  plane  is  se 
*"*  dtpibs  by  similar  ni 
,    "  ^ttow;  one  half  the 


level.  Heights  are  registered  in  the  me;recu 
ans.  But  in  approaching  the  mounrainuua  rcg 
xmlour  lines  are  omitted,  lest  Ihey  sboold  sl 
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these  portions  of  the  map  too  deeply  to  wXkm  of  the  delineslloa  of  the  other 
portions.  The  unnatuiml  effect  is  prodnoed,  of  a  map  oonstmctad  on  tvo 
different  hypeometrical  scales. 

The  distribution  of  rodk,  sand,  slLne,  etc  along  tboae  sea  bottoma  wUeh 
have  been  l^est  obeenred  (as  for  Instaaoe  in  the  Britiah  Channel  and  akag 
the  routes  of  various  deep  sea  sounding  lines)  Is  Teiy  Intereatlng. 

The  great  distance  to  which  flnviatile  sediments  am  oairied  and  the  sapt- 
rate  although  acUoining  areas  which  the  soapended  matten  of  two  wide^ 
separated  river  systems  will  occupy  is  strikingly  shown  in  the  dlsdad 
belts  of  St.  Lawrence  and  Mississippi  sand  which  ovailap  fiir  dOO  mSkm 
along  oar  coast  without  commingling. 

For  his  contribution  to  our  knowledge  of  our  own  ooaata  IL  Delesse  ds- 
serves  the  hearty  thanks  of  every  student  of  American  phyaioal  gfiognfkj 
and  geology. 

Mr.  Lesley  added  his  testimony  to  the  peat  value  of  the 
work  of  M.  Delesse,  of  which  Prof.  Frasser  had  spoken  : 

He  hoped  that  the  Lithologie  du  Fond  d^  Hers  would  be  translated  ials 
English,  and  the  magnificent  maps  accompanying  it  repahliahed  fbr  theim 
of  American  geologists.  If  only  the  one  map  of  the  American  conthiGat  sid 
its  enclosing  water-beds  were  published,  showing  by  ookns  the  dlftnrt 
sediments  which  issue  from  our  rivers,  and  are  distributed  bj  tidal  cumali 
along  our  coasts,  it  would  be  a  most  valuable  addition  to  oar  handboobof 
geology.  Many  of  the  problems  of  erosion  and  sedimentation  in  Mmmk 
and  Kiiinozoic  times,  arc  plainly  helped  to  solution  by  this  tOMp, 

One  of  the  most  striking  features  is  the  contrast  between  the  sediment  in 
f^ont  of  the  (*oast  from  Maine  to  Alabama,  and  that  of  the  sediment  fX&H 
the  St.  Lawrence  Gulf,  and  tapering  southwards  to  a  point  opposite  Nor* 
folic.  The  former  Hcdiment  Alls  the  in-shorc  angle  of  the  Qulf  of  Mexico, 
in  fnmt  of  Penniicola  ;  the  latter  is  repeated  as  an  outside  belt,  stretdun^ 
from  the  mouth  of  the  Mississippi  to  a  point  in  IVont  of  Havana. 

It  is  easy  to  sec  the  cause  of  the  difference.  The  inside  sediment  desoeads 
the  rivers  which  drain  the  siliceous  and  feldspathic  mountains  of  New  Eng- 
land, New  York  and  Pennsylvania,  Virginia,  the  Carolinas  and  Gieoigiti 
composed  of  Azoic  and  Palteozoic  formations.  The  outside  sediment  d^ 
sc^'uds  the  St.  Lawrence  and  the  Mississippi,  and  represents  the  drsinsge 
of  the  argillaceous  and  calcareous  interior  of  the  continent,  composed  of  tlie 
Sub-carboniferous  limestone  formations  east  of  the  Mississippi  and  a^ 
the  broad  stretches  of  Cretaceous  and  Tertiary  rocks  between  the  MiflriB- 

sippi  and  the  llocky  Mountains. 

The  ma])  suggests  plainly  the  cause  of  the  difference  between  the  cons^ 
tutioual  features  of  the  eastern  and  western  Cretaceous  and  the  eastern  isd 
western  Tertiaries. 

A  thousand  details  of  this  nature  will  repay  the  student  of  the  ms|K  ^ 
construct  which  must  have  tasked  the  zeal,  as  well  as  the  knowledge,  of 
the  distinguished  French  geologist,  its  author,  to  tlie  utmost 

M.  Delesse  is  naturally  (fesirous  that  this  map  should  be  known  toAm^' 
(rjin  gwlogists,  and  to  receive  from  them,  directly  or  indirectly,  such  criti- 
cisms of  it  as  will  enable  him  to  improve  it  in  fliture  editions. 
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Br  Eli  K.  Phice, 
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b  «p«tk  of  the  Olficial  Epoili,  wilh  n,  rr»tl,v  wmftdenc*  UbI 
■jrnwBldcr  It  an  adroitted  dorlrine  uf  thdr  bcImk*  ;  and  ttivy 

the  ^Urlnl  age,"ono  of  continental  ice  iiheeis.  Olncinliais  linvp 
ge  Tolumes  on  the  aubject,  and  its  litorattirp  ia  Bwcllin|r  into  «  li- 
pusix.  Iiorn  »nd  educated  anion;  the  Alps,  studied  tlieir  ginrien 
Ooctt.  ftnd  imrellng  tbonce.  applied  hla  thsories  tn  »11ier  iwrtti  of 
He  w>8  very  sinrcrc  in  hiii  conviction?,  and  complained  tliat  mi 

CullMgaeB  aMepled  liis  views:  hut  iji  the  confldi'nee  tlinl  lie 
It  Irulh  he  was  willing  to  atiidc  the  coming  or  the  linie  he  fbrc- 
II  OMlogistB  would  generally  accept  hit  theory.  That  time 
hftr«  arrived  hefore  tie  died,  wil.li  some dlatinguiRiied  exceptions, 
'ho  have  made  Oeologiail  Surveys  of  England  and  Scotland, 
>f  the  Continent  oT  Europe,  either  as  conduelnm  of  puhlic  Sur- 
I  ProfMBon  in  colleges,  or  teachera  tlirotigh  ttie  prcea.  Rnd  the 
lanalion  of  whni  they  see.  in  the  doing«  of  ihe  great  Glarial 
iCn  th*  auppoeed  NorlbGm  ice-niieet  flIltHi  the  Arctic  Ocean,  ilie 
1  Irlah  Beas.  and  covered  Nortlicm  Europe  omlinuomly  over 
\  MM  and  mountains,  to  elied  Ito  icebergs  for  out  into  the  Atinntic. 
I  in  Ihia  broad  country,  the  Oeologista  who  iiave  made  our  putilic 
ilw  teach  in  onr  colleges,  or  publish,  have  genemlly  read  the 
drifts  ID  the  wroe  way,  tn  making  explaralious  tliat  liave  rx- 
r  the  length  and  breadth  of  this  coniincnt. 

Ut  aa  other  scieotislii.  niual  follow  llie  truth  as  Ihe  liicis  of  nalure 
m.  Truth's  cnmpilliiion  is  as  inexorable  as  the  pressure  of  the 
iMheets,  thest*  glBcialisls  suppose,  iwre  down  tVoin  the  pole.  But 
ben^  mnni  often  review  ilieir  lacis  before  they  accept  a  theory  as 
r  and  mslle  themselves  sun!  that  they  liave  not,  by  an  engrossing 
lillnilt«d  fhcts,  overlooked  othera  which  should  have  influenced 


ich  that  the  Glaeial  Epoch  has  occurred  twice  at  least,  since  the 
laid  in  the  strain  as  we  see  them  :  long  after  tiic  coal  incasurea 
sd  :  of  which  the  evidence  ia  to  t)c  found  upon  the  surlhcc  of  the 
ly  flow  exist,  and  in  the  clays,  and  drifts,  and  bouldere  now  spread 
iwka.  Geologically  speaking,  tliese  phenomena  are  of  recent 
«gh  before  the  Niagara  began  lo  eui  the  ehanael  we  now  see, 
■ileal  caow  assigned  for  them  gives  them  a  periodicity  ofalKiut 
iwo  thousand  years,  and  oiir  northern  hemispliereihe 
idt  period,  befbrc  it  shall  again  he  ground  inl 
IvBiLoa.  soc.  m.  »T.  9b 
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We  hare  the  deepest  interest,  as  a  truth  of  adenoe,  to  know  whftt  lATe  tai 
the  causes  that  have  deeply  modified  the  surlkoe  of  the  world  we  iahifcit; 
and  a  yet  deeper  interest  in  knowing  what  shall  befhil  that  put  of  the 
northern  hemisphere  now  occupied  by  the  most  Intelligeiit  and  cMtai 
portion  of  mankind,  with  their  wealth,  dties,  cuhiTation,  Mid  woiks  of 
transportation  and  travel ;  for  if  the  theory  be  true  all  theae  will  be  gmod 
into  the  comminution  of  the  boulder  day  that  fiowa  ftom  beneath  ttc 
glader  ot  the  Alps !  When  men  pay  for  real  estate  they  exact  an 
scientific  care  that  they  get  a  fee  simple  title  forever.  Why  be  to 
if  all  is  to  be  razed,  leaving  them  an  interval  of  but  a  term  of  yens. 
Tet  more ;  we  cannot  but  sympathize  with  a  poeteri^  destined  so  to  peririi; 
and  with  the  shock  to  tlie  fhith  of  those  who  believe  in  a  Creator,  capable^ 
and  willing  to  conserve  His  creation. 

Let  us  then  see  what  this  supposed  continental  ice-sheet  k.  Listen  tiMB 
to  the  very  words  of  Agassiz,  author  of  the  theory :  "  It  Is  a  ^heet  of  sdov 
len  cr  fifteen  thousand  feet  in  thickness,  extending  all  over  the  northen 
and  southern  portions  of  the  globe  *,  and  must  necessarily  lead,  in  the  eni 
in  the  formation  of  a  northern  and  southern  cap  of  ioe,  moving  to  Ike 
equator."  Speaking  of  the  northern,  Agassiz  lUrther.  saya:  "As  to  the 
southward  movement  of  an  immense  field  of  ice,  extending  over  the  whole 
north,  it  seems  inevitable,  the  moment  we  admit  that  snow  may  aoenmnlile 
round  the  pole  in  such  quantities  as  to  Initiate  a  pressure  radiating  ia 
every  direction,"  "alternately  thawing  and  fireezing.  It  must,  like  wstff, 
find  it$  leeel  at  last. "  '*  In  the  State  of  Maine,  I  have  followed,  oompssi  it 
hand,  the  same  set  of  Airrows,  running  fVom  north  to  south  in  one  unvny- 
ing  line  over  a  surface  of  one  hundred  and  thirty  miles  fVom  the  Katabdii 
Iron  liangv!  to  the  shore.  These  furrows  follow  all  the  inequalities  of  the 
country,  ascending  ranges  ofhills  var}'ing  from  twelve  to  fifteen  hundred  feet 
in  height,  and  descending  into  the  intervening  valleys  two  or  three  hundred 
f-et  above  the  sea,  or  sometimes  even  on  a  level  with  it."  (A  JoomtlU) 
])razi1,  40:i,  402.)  These  all  are  words  of  A^ssiz,  with  no  word  of  «p- 
prehensi(m  or  sympathy  for'liis  fellow  beings,  for  whose  welfare  the  noble 
labors  of  his  life  were  devoted. 

Agassiz  gives  further  explanation  of  his  views  on  the  "Ice  period  ii»> 
America,"  in  the  Atlantic  Monthly  for  July.  1864.     The  ice  moved orer' 
the  continent  as  one  continuous  sheet  overriding  nearly  all  the  inequalities* 
of  the  surface,  p.  88.     Fnigments  of  rocks  from  Lake  Superior  are  (oob^^ 
in  New  England,  and  northern  nn^ks  on  the  prairies  of  Illinois  and  lotnu.^ 
down  to  the  fortieth  degree  of  latitude.  Polished  rocks  and  straight  scratdie^^ 
may  be  seen  for  hundreds  a  nd  hundreds  of  miles.  The  slopes  of  the  AUeglieB*^ 
range  are  glacier-worn  to  the  very  top,  with  the  exception  of  a  few  pointi^  - 
Mount  AVashington  is  over  six  thousand  feet  high  and  wears  glacier  msrit-^ 
to  near  its  summit,      llenj  ilie  thickness  of  the  sheet  could  not  have 
less  than  six  thousand  feet.     If  much  lower  than  that  the  ice  passed  o 
the  mountains,     lie  asks  us  to  imagine  the  climate  of  Qrcenland  brougt^-"* 
down  to  the  fortieth  degree  of  latitude,  with  ice  thousands  of  feel  thick.*?!" 
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waves.  Deposits  bearing  the  marks  of  oceanic  action  reach  to  an  ^Talioa 
ot  six  thousand  feet  on  Mount  W<i$hington,  two  thotuand  or  more  oa 
the  Green  Mountains,  and  three  thoueand  on  Monadnock.  Bat  this  deep 
submi^gence  was  not  of  long  continuance.  Slowly  the  conUnent  roae  again 
from  its  deep  sea  burial,"  229.  Thus  the  continent  here,  as  we BhaUseeiD 
Europe,  seems  to  rise  and  fall  thousands  of  feet  at  the  bidding  of  theoriila 

The  Ohio  Geological  Report  of  1878,  written  by  Dr.  Newbury,  is  eqnalljr 
threatening ;  1  vol.  85  :     "  The  period  immediately  following  the  Tertiaiy 
age  in  geological  history,  but  separated  from  it  by  we  know  not  how 
many  thouRands  of  years,  presents  us  with  a  complete  change  In  the  phjii- 
cal  condition  not  only  of  our  own  continent,  but  apparently  of  the  whole 
northern  hemisphere ;  a  change  not  exceeded  by  that  which  takes  phoe 
ui>on  our  surface  in  the  alternations  of  season  fh)m  mid-summer  to  mid' 
winter.     We  liavc  abundant  evidence  that  during  what  is  called  the  drift 
period  the  climate  of  our  continent  had  changed  fVom  the  all  pervadiag 
warmth  of  the  Tertiary  to  an  all  pervading  arctic  cold.     While  in  the 
former  age  the  climate  of  our  Southern  States  was  carried  to  Greenland,  in 
tlie  latter  the  preneni  elimate  of  Greenland  ttae  bro^^ht  <u  far  M%Uh  at  Hu 
Ohio.    The  continent  of  Greenland  is  now  nearly  buried  under  snow  and 
and  ice/'     "  Precisely  such  must  have  l>een  the  condition  of  much  of  tlie 
North  American  Continent  during  the  glacial  period,  for  we  flndevidenoe  that 
glaciers  covered  the  greater  part  of  the  surface  down  to  the  latitude  of  S8 
or  40  degrees."     The  smoothed  and  grooved  rocks  are  covered  with  tlie 
glacial  drift  de|)osit8  ;  and  upon  and  mingled  with  it.  Is  the  Erie  clay ;  de- 
posited from  suspension   in   water  and  stratified  ;  doubtless  from  bsMitf 
wlioru  had  been  the  retreating  glaciers,  p.  86. 

If  ge^)l()gists  di<l  not  imxluco  so  many  restorations  of  the  ]^st,  full  of 
womlcrful  instniction,  we  would  be  apt  to  R»y  that  surely  the  imaginatioD 
had  largo  oiH^mtion  in  inaking  such  confident  explanations  of  the  ivwtdo- 
in.iTH  ()f  Nature  upon  this  clolw*.     Grand,  sublime,  were  and  are  her  opera- 
tions ;  but  one  cannot  help  thinking  if  they  could  be  seen  that  their  pro- 
gression was  slow    and    orderly,   without   extreme   vicissitudt»s,   and  %£=" 
harmless  as  we  now  sre  them.     There  was  ample  time  for  the  work ;  anA- 
Geoloj?ists  readily  allow  any  amount  needful  for  observed  effects,  counting 
a  thousand  years  as  a  day.     The  sedimentnry  nK'ks  show  that  the  process- 
was  «Tenerally  a  quiet  on<'.  the  more  m<Hh'rn  with  fewest  faults  ;  and  certainly 
nothing  could  have  been  more  carefully  done,  than  the  manner  of  the  growt 
and  storing  away  of  the  coal  and  oil,  under  their  rocky  coverings  forthcui 
of  the  human  beings  that  were  to  occupy  the  world.     Excepting  the  ventiU- — ' 
ting  volcanoes,  and  the  mountain-heaving  earthquakes,  the  elevations am^- 
depressions  of  the  earth  have  been  at  the  mte  of  but  a  few  feet  in  a  century  — ^ 
so  that  it  can  hanlly  be  soberly  said  that  the  land  was  gained  by  *'un    — 
numben'd  thnx's."     Nav  the  probability  seems  to  be  that  the  concurrin^^ 
openition  of  the  sinking  of  the  sea  Ix'ds  and  the  raising  up  of  the  mouri*  - 
tains,  the  one  balancing  the  other,  were  then  as  now,  only  to  be  gauged  I* ^ 
the  lapse  of  the  centuries,  so  ([uiet  and  imperceptible  were  they.    Geolo^'^ 
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*  nn  chronology  or  joMe,  bul  only  of  the  ordor  or  Itn  own  i 
S  the  firepvaliona.  in  the  "beginning"  of  this  oorih.  for  mao,  tliirre  i« 
every  evlrtcnfy  w^a  very  Ions;,  and  iiol  Tioleni. 

jKmrs  Ocikte  niHtea  in  mnre  mcHsiired  nn<l  cnref^l  Inngiingc  tlwn  tinj  at 
ilMwe  who  hnve  Inleiy  written  on  the  OIneial  tlicory  ;  am]  lie  may,  there- 
fltn?,  ho  alloweil  to  W  Its  reliable  cuposilnr.  Writing  "Tlio  Oreat  lee 
Age."  bo  sayf,  "We  mii«  believe  thaiftll  the  hills  and  valleys  were  once 
awalhcd  in  anow  and  \<x  ;  llial  thi-  whole  of  Scotland  waa  at  some  distant 
ttaf  baried  imdemeaUi  one  immense  lur  de  ghm,  through  which  peered 
»Bly  the  higher  raoantain-topfl.  This  is  mi  vagiic  liyiiutheals.  orapeciila- 
tion  founded  on  uncertain  data,  no  mere  c^njeciiire  whicii  the  light  of  fli- 
tOfB  diaooveries  may  explode.  The  evidence  is  so  clear  and  so  overwlielm- 
Ingly  mnvlncilig  that  we  cannot  resist  the  inevitalile  roncluaion,"  p.  88. 
"  Huw  the  scralrhes  miy  be  Imeed  from  iho  islands  oiid  the  coast-line  up 
lo  the  elpVBlion  of  at  IcLit  S.^Qi)  fi<Kt :  so  tliat  ice  must  have  covered  tliR 
MMDlry  to  that  height  at  Icaat."  83.  Agassiz  added  one-third  lo  tlie 
height  scored,  that  the  ice>sheol  nii^ht  have  a  back  prosHurc  to  pass  it  over 
the  elevations.  "Such  changes  happened  not  once  only,  but  again  and 
o^fn."  says  Ocilcie,  200. 

Of  Xortli  America,  Oelitie  says.  It  is  no  exaggeration  to  say,  that  Ihe 
whole  Borfaec,  "  from  the  shores  of  Ihe  Arctic  Ocean  to  the  latitude  of  New 
Tork  (Olty),  and  from  the  Pacific  to  ibo  Atlantic,  has  been  scarped, 
Miapnl.  (\irTowed  and  scoured  by  the  action  of  Icn."  411. 

And  th«  conchision  of  Oeiklc's  Oredt  Ice  Age  is  this.     "Upward  of  300. 

IBO  yeara  ago  llic  Earih.  a#  we  k'toinfrom  Iht  ealealaliont  of  lulroTiaiiurii. 

»ii  m  placed  in  regard  to  the  Sun  Ihnl  a  series  of  physical  changes  was  in- 

doeed,  which  eTenlnally  resulted  in  conferring  upon  our  atmosphere  a  moM 

IlMnMly  severe  climate.     All  Noethem  Europe  AnA  Korth  AmariDii  diiiap- 

fotnd  benenlh  a  thick  crust  of  lee  and  snow,  and  the  glaciurv  of  ancli 

'Qg^ns  IS  Bwitxcrland  assumed  gigantic  proportions.      The  great  sheet  of 

hnd-lce  leveled  up  the  valleys  of  Britain  and  strctclied  across  our  moun- 

Uinm  and  liills  down  to  low  latitudes  In  England."      And  so  it  is  aaid  as  Ui 

too    north  of  E«ro|ie.     "Ere  long  this  wonderful  scene  passed  away. 

Orsdiially  die  snow  and  ice  melte4  ;  the  arctic  mammalia  disappnared  ;  llie 

cSnMin  grew  milder,  until  something  like  perpetual  summer  reieiied  in 

Brttoln,    Then  It  wiw  that  the  hlp|>o|>ninmiu  wallowed  In  our  rivers,  and 

Uw  Klephant  crashed  our  fiimsta  ;  then,  too.  the  lion,  the  ilgcr,  and  hyena 

*""»<!>  denixi-nsufthe  English  caves."  Tlienaftera  "longtime"  il  irrew 

;  ttiHse  tropical  animals  disappeared,  and  the  arctic  hensta  came  hack  ; 

™t  Ibo   climate  became  so  severe  thai  even  these  "migrated  tinuthward. 

1  *atl  lift  deserted  Brltiiln,  and  snow  and  Ice  were  left  in  undisputed 

P'*''»«i<in.     Oa«e  mnr»  Ihe  confluenl  glaciers   overflowed  the  laud.    Find 

"•"iatlon  and  ■terlllty  were  evcrj'where. "     "We  cannot  say  how  often 

■'*'liaJt«,|,a,]„na  of  cold  and  mild  [lerlods  were  repeated,"      "  A  similar 

^''*»*l'"'n  of  changes  transpired  In   North   America."     The   palRoUihic 

*"«•  here  in  tlie  intcr-glaclal  period,  and  froucQ  out  I  ."534,  &c. 
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In  Bcutluid  "tbcdirecltntl  of  the  scratchM,  ruU,  U>d  gmovrs  utHiDtta 
tock  kvud.  iisunlly  eoineidei  ieit\  tlie  trinii  of  |A«  raltsu  Id  wli'ioli  Ui(  liS 
occura."  GcikIo'§  Ic^  Ago,  ai.  ■■In  the  Northern  HighUnd  •  •  Uwy 
koop  {Hinllcl  Ui  ttin  Ireocl  uf  Ihe  gfent  glmit ;  and  in  t1i<<  Boulbcm  Vf 
lande,  llkewiae,  thoy  fullow  all  ihu  wimlinjp  of  tlic  cblof  dslv  ud 
'luii>c8.'  "  p.  80.  A  hapD  is  a  iloplog;  pl&n«  iKtwuea  ridgen  ur  muuaUUfc 
Let  iiH  romemlipr  tlicnc  lotsl  Indloitionii. 

And  Januvt  U(-ik!«  tuiku.  ■' Wlmi  A6  we  letrn  frr>iuIheeirr»ii(MT'*  ilwAr 
tnivril<^d  blocJcB  over  the  wIioIr  Ikoe  nf  thn  (ViUDlry.  "The  hi^tlui 
bDuldern  lui  th*<  Pi>ntlaiids  and  Lammermnin,  (lir  exaniple,  ktter  crowoc 
StnaiintlKn  or  ittnithiwrn,  tmvcni  r  Ibo  Cunptie  ur  Ocbll  nilk  utf 

pasM-d  athwart  ilio  hrootl  vale  ortli  bcfnTe  lluty  fliilslied  ibetr Joiim'f. 

By  wliiu  mgvnt  we ro  they  tmnspiA  »»  h«  aiiutwor  is  by  a  coUMea]  glader." 
p.  3!:M.     ■■  It  is  A  tkct  tbat  Tiiofil,  it  nil,  the  »rraUM  liavc  InTi'lnl  la 

dtn<ctiims  tliat  CiriDcldL'  with  the  Irena  '  tht  roek-ttriai."  "Thcumltal 
lylnp;  !oo«o  upnn  the  ground  have  mov,  in  the  idcntlrai]  direction,  followrf 
by  thu  till  of  the  ume  n.'ginn»  ;  -  ion  which  it  need  hanlly  h«  .idd 

oolncldcoi  with  that  or  Iho  imdf  ^  ock-atrialiuna,  lnd<>0(),  wIipdUm 
tilt  w  o»rerully  iKsiMlieil  ll  not  imrequcilly  j/MiU  /ragmtitU  of  fAc  taM 
roek4  HI  tlioeo  of  which  ilin  emtlcs  ly  ng  loo»t  at  tht  larfae*  an  cnin- 
^Oiiud."  *M-a.    Marti  liow  cutucldmit  «  iih  tlie  lui>ojrnip1iy. 

lit  nirthrr  prtKWcdii  to  My,  tlutt  nllor  the  great  glaf^Inl  dcpotdtx  of  deot' 
knd,  "  Ihe  uountry  at  UngOx  iMN^me  «  bm«r^  to  a  deptli  In  the  mah- 
Mut  and  wen  mhHand  dUtriet  of  pmbn  1y  aamuchaa  1,100  or  l,2H0fiuL" 
S5H,  355.  ■■  The  river  deiMwlts  of  the  mwlftmls  were  note  partiiUly  r^» 
tarled.  or  top-(lrf«ae(l,  as  il  wpri-,  liy  die  uction  ofthe  Bi'ii.  As  ilit>  fib. 
mergence  ftpprmiched  iu  climax  the  Ic  nipt  rat  urn  bccanie  isililcr  ;  ict  rapt 
jhiilfd  about,  and  dropptd  boulditn  mar  th4  ua-botlam.  These  art?  nnw 
found  floating  on  the  slopes  of  tlic  renssortfrd  gravels,  aiid  enclosed  in  ttnil- 
ili^d  pliiyB.  the  eliiini'rter  of  tiio  slicHs  in  wlildi  prove  the  cUmsle  liil>iT« 
been  severe."  a~>3. 

Mr.  J.  Oeikie  finds  in  England,  .Wales  and  Ireland  the  like  eridenwoT 
glaciaiinn,  of  depression  of  the  land  and  inflow  of  the  sea,  and  the  det' 
tion  again  of  the  land  ;  but  no  true  tUl  has  been  found  In  e«at  Anglia.  37U 
"  The  striie  upon  the  rocks,  and  Ihe  direction  In  which  the  till  has  tnv«lDC 
nark  out  clearly  the  |iath  taken  by  the  great  sheet  of  loe  which  wr^ifwA- 
up  Ireland  even  as  it  enveloped  Scotland."  873. 

Scandinavln,  Northern  Europe  generally,  Switzerland,  the  Voages,  Blufc^ 
Fores),  and  Pyrenees,  bear  evidence  of  former  Arctic  oonditiona.  "Er^ 
as  far  soiilii  as  latitude  %T>,  llic  former  existence  of  glaciera  tn  the  Slot^ 
Nevada  has  been  proved :"  *  *  "and  so  on  with  tnost,  or  perhapsii^ 
the  hillier  regions  of  Europe,  great  snow  lields  eiisted  where  now  tlM^ 
are  none,"  or  but  "insignincnnt  successors."  879.  And  the  like 
Is  given  on  the  testimony  of  trHveiera  of  Caucasus,  Atlas,  Lebanon, 
Himnkya,  and  mouniains  in  the  north  of  China  audio  North 
"The  direction  of  the  giaciation  in  i lie  extreme  north  of  Scuidliiavis,  tki^ 
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IHainniLt  ^r  Sola,  and  Northoiteterii  ITinUDil  dt^monslrnlcH  t1i.i1.  llii-  ifrrnt 
M«r  dt  jflbrf  railiaUd  oulwardr  from  tk»  high  groundu  iif  NorwHy  nnd 
Stiod<Mi.  MWing  north  unit  aorthnul  intnthoArrUcOci.'nti  and  rust  into  ilie 
WUU  Sax}  and  Ihiu  (-leiirly  jiroTing  Hint  NortUem  Europe  whb  not  artr- 
bj/  4  tail  ice-cap  f.ntping  outwnrd  tVom  the  Nurtli  Pole,  us  Miino 
geoln^ls  buv«  aiip[U)fle<l. "  tHi-i,  T\\vee  are  Oulkie's  wonis :  snd  lii'iv  liu  is 
■t  ImiiA  with  .Tames  Cnill  and  AgusNiz. 

0«lklH  |iK>cet><l« :  "  Alter  tliiit  botild*>r-cln,v  lifid  b«en  laid  down,  dry  lund 
Rppnarcd  in  Scotland  and  the  north  of  England  :  nnd  nt  it  Inter  diite,  h 
movcuiirni  of  «uliHldence  oneufd  which  reauliiMl  in  drowning  Wal««  to  a 
ile]iU>  |in>lMJi)y  or  not  less  Umn  two  tiiDUsnnd  fii't."  "  .\1l  we  know  is  tlikt 
HcaUi>nil.  WhIps,  and  iho  north  of  England  were  largely  aiibmrrned." 
Orikk,  4T&.  The  south  nnd  soulUeasI  of  England  was  not  suhaierued.  ani] 
portion  only  conuiniHl  palcolilhlo  instnimenM ;  but  the  neolilhic  occur 
BTBTj whuro  in  nnd  Uiroiiglioul  the  British  Islands  ;  480 ;  uml  htire  wtre  no 
tnM<«  of  ginriatinn  :  4Ttl :  the  line  of  divisiiin  being  lite  middle  of  England; 
464.     Till'  Ulanda  and  eiinlincnt  bccuiotf  connected;  ISS. 

Hp  *ajt, :  "  It  Is  Teninrknble,  tlial  nowhere  in  tlie  great  plains  of  Silieria 
tlu  any  troecEi  of  glHcUl  action  a|tpear  to  have  been  observed."  II).  491^. 
"OoMiFqucntly  wc  Hnd  the  ^reat  river  depoails  with  their  mBinmnllHn  rc- 
Bkalas,  Mhich  tell  of  a  milder  cllnuile  than  niiw  obtains  In  Ihcmv  ht^h  lati- 
tvdn,  atill  lying  undlsturlied  nl  the  surface."  4ttll, 

Ift  tbe  rfiffiona  of  Alaetu.  weftt  of  ilie  Rocky  Mounuins  we  linvr>.  aayi 
Jatnea  Geikic  "anmtinuatlon  of  the  aamc  physical  conditionatliat  clmniC' 
iKltiithe  Diore  northern  liilitiidi«vr  Asia,  namely,  great  pl^ns Intersected 
IVltrge  rivprs.  Along  the  Iwnka  of  these  rivers,  north  of  Mount  8l.  Elins. 
BBowdiog  oininiuatian  remnina,  e«pecinlly  the  mamtnoth,  have  been  de- 
'Mad."  "  But  In  ibc  northern  Uiiindi-i^  eiwt  ofthe  Rocky  Motinlalns,  no 
"V'A  luanimalian  remains  have  been  detected."  "  They  are  rare  also  or 
*'h>f$«ttuir  wanting  In  Canada,"  "Nevertheless,  proofs  arc  not  wanting  of 
•  ft>t-«iflr  mild  condition  of  things  having  prnvalled  within  comjinratlvely 
Ttiues  in  thp  for  north  of  Briiiali  Americik."  4HT. 
gjariallsts  generally  And  no  cause  fiir  the  great  \ec  sheet,  whom 
they  see.  In  the  elevation  of  the  moiintnlns.  or  in  ico  flnoiK  nor  in ' 
n*  floating  fWtin  the  pole.  Mr.  Jaiiirs  CrtiH  flndn  its  cause  In  Iho 
t  luovenieni  In  an  elllptlent  and  eccentric  nrliit  round  the  aun.  which 
^^Vilnil  1(1  one  end  of  the  elllpsu,  sn  thnt  when  the  eanh  moves  In  the' 
^V^enduftlie  ellipne  it  is  three  millions  of  miles  hrUier  (kim  lh<' sun, 
^  \n  lite  cxtrcmn  of  the  orbital  eccentricity  he  says  tiiurteen  millions  of 
*9^  rUrtii^r  fMm  the  Sun  ;  and  by  reHSon  thereof  the  wnrmth  of  the  Sun 
^^Hwnnl  ai  lis  anrllirj-.  At  this  time  the  Garth  Is  nearesl  the  Suu  at  nur 
"■—■winter,  and  our  winter  soTgilce  Is  atippoaed  to  lie  warmer  for  ll ;  but 
*-lw  prccrision  of  the  «inlnos.  the  Sun  crosses  the  equator  twenty  min- 
~  and  twenty  seconds  »<H)nerthan  the  year  beflire  ;  Oelhls  139;  by  which 
btwime  gradually  sliiRcd  in  ndatlon  to  the  pmlilon  of 
ll,  loibibt  to  ten  iliotisaudflve  hundred  years  our  winter 
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solstice  will  coincide  with  the  Earth's  greatest  distance  flram  the  Son;  ID; 
licncc,  greater  rcfVigeration  ;  and  hence,  aooordlng  to  Jas.  CroU,  a  grait 
ice  (»p  at  the  North  Pole  ;  to  be  yet  more  aggravated  when  such  eoind- 
dencc  8hall  oi'cur  at  the  greatest  ccoentricitjr  of  the  Earth *a  orbit.  It  is  aot 
atwerted  tliat  in  any  one  year  the  Earth  will  reeetve  any  leas  lieat  ftom  Ike 
Hun,  or  in  either  heminphere  than  in  the  normal  state  of  the  £arth*a  move- 
mentv.  If  the  aphelion  winter  be  colder,  the  perihelion  summer  woaM  be 
warmer  in  the  same  httniisphere.  At  the  present  time  these  both  ooeuris 
the  southern  hoinifiphere,  and  wc  hear  of  no  abnormal  oold,  or  increase  of 
ice.  Certainly  South  America  is  not  invaded  by  ice,  and  our  shipa  are  going 
round  (*ai)e  Horn  as  usual.  It  is  not  iLnown  that  the  glacien  on  the  Andes 
liave  grown  higher  or  longer;  while  it  is  known  that  by  the  riseof  Norwsr 
of  but  three  feet  in  a  century,  the  mountain  glaciers  have  grown  longer  hj 
about  three  hundred  yards.  The  good  pei>ple  there  need  not  be  in  a  bony 
to  emigrate,  for  in  due  time  the  vertical  oscillation  will  be  in  an  opposite 
direction. 

Ag:is8iz  says,  in  his  Journey  in  Brazil,  in  proof  of  his  opinion.  "On  my 
arrival  in  Riode  Janein),  •  •  •  my  attention  was  immedhitely  attracted  by 
a  ver}'  i>eculiar  formation  consisting  of  an  ochraoeous,  highly  femiginoiVk 
sandy  clay.    During  a  stay  of  three  months  at  Rio,  whence  I  made  my 
excursions  into  the  neighlxu'tng  country,  I  liad  opportunities  of  studyiflf: 
this  dei>()Bit,  l)oth  in  the  province  of  Rio  de  Janeiro  and  in  the  adjoining 
province  of  Minas  Geraes.    I  found  that  it  rested  every  wliere  upon  the  vn- 
dulating  surfaci^s  of  the  solid  rocks  in  place,  was  almost  entirely  destitnte 
of  str.itificjition,  and  contained  a  variety  of  pebbles  and  boulders."  p.  2W. 
"TIktc  (^in  be  no  doubt  in  the  mindofuny  one  familiar  with  similar  fA(1» 
obsiTvcd  in  othrr  |Nirt8  of  the  world,  that  this  is  one  of  the  many  forms  of 
drill  coinK'ctcd  with  glacial  action,    i  was,  bowevor,  far  fV<>m  antici|i«ting. 
when  1  tirst  met  it  in  the  n<'ighlM)rlHK>d  of  Uio,  that  I  shiHild  aflerwanU 
find  it  sprcjulinic  ovit  the  surfac<*  of  the  country  from  north  to  south  and 
fmin  cast  to  wrM,  with  a  continuity  which  gives  legible  connection  to  the 
wh  ►!('  grologiciil  history  of  the  ctmtinent."    p.  4tK>.     '*A  Rli(>et  of  drift, 
consisting  of  the  same  homogenous,   unst ratified  itaste,  and   containing 
loose   inuteriuls  (»f  all  sorts  and  sizes,   c») vers  the  country."  p.  403.     Up 
the  eoji^t  at  Pant,  he  sjiys.  **  I  was  suq)rised  to  find  at  ever}*  step  of  mr 
progri-ss  the  s;iine  g<H»logic;il  jihenomena  which  had  nM»t  me  at  Rio."  and 
he  was  itlialtly  informed  'Mhat  this  formation  continued  through  the  whole 
valley  of  tlie  Anmrons,  and  was  also  to  be  f<Hind  on  all  the  afHuents."  p. 
405.     Now  Hio  is  at  the  24tli  degree  of  south  latitude.  Para  at  one  degree, 
and  the  Ainaron  discharges  under  the  equator.     Did  then  the  i)oIar  ice 
cause  the  phenomenon?     If  so,  was  it  by  a  mighty  continuous  land-born^ 
giaeier  from  the  South  Pole,  or  by  iees  from  the  Andt»s,  glacial  or  floating!^ 
He  gives  no  explunatitm  her.*,  but  elsewhere  reganls  the  And«»8  as  .ionrr«?^ 
of  tli(!  glaciation.      lie  saw  the  imstnitified  ]mste  **spn?ading  over  the sar  — 
face  of  the  country."  Other  geologist.^  in  other  jvarts  of  the  world,  fiodit^ 
supi>osed  equivalent,  the  "boulder  clay  or  till,"  at  the  bottom  of  the  driCT 
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foimutiua,  knd  lung  aateccdi^nt  in  depotiltinn.     But  there  Is  nn 

tlic  jMktc  shoald  not  be  l'om)i!il  tlirvugli  itl]  lime,  where  tbcre  ai 

glackn,  ;u:riniliu)!  tlie  rucka  of  the  dueccniIinK  defiles,  with  it  n 

Bun-,  frtBiW  nnd  niiu,  iti  spread  it  over  the  lnwer  couDlry.  to  ao  indcflniie 

cxutnt  iliniiigh  InduHaitv  timc- 

Thi'n'  <.'4-rt«lnl>-  Htwnia  lo  be  no  warraDl   for  the  supposition  of  a  poUr 

ioc'ehcpt  OTcr  South  Amcrien,  while  n  miiae  for  the  pbenomciiH  &cfD  seetns 

much  ncarvr.     Tberiii  uto  the  Curdillerax,  ever  icc-covercd.   with  vullefs 

lilted  wilh  (Ekricre  grinding  upon  llie  rocks,  and  n<aking  paste  or  Till  of 

their  cooimiDUtod  in&leriiils,  ujid   ini/esBant  ftt^zlngB  nnd  thawings  and 

Dfl  tu  tMrry  down  the  prodncl  over  the  lurfan  of  the  land,  now  na  well 

mtien  the  fiml  drill  d<.'|iOHit  was  made.     Further  infbnnation  is  cvrtainly 

irftnted  apon  lUitt  subject,  ntid  it  may  be  liojied  that  Proressor  Orion,  now 

•bout  to  visit  the  Amazon,  may  aflbrd  it.    Mr,  Kerr,  in  hie  Report  on  Ibu 

Survey  of  North  Carolina,  in  1873.  makes  observations  pertinent  nnd  in- 

tertstlng  :  "Till  or  initial  drift,"  which  "may  be  seen  everywhere  on  the 

bUlN  and  slopes  at  tbi'  Pii^imont  region,  and  less  conspicuously,  even  in 

the  ea*icrn  territory  of  the  Quarternary  proper."  p,  157.     "Evidently 

H  maleriaU  ■  (Iho  gold  gravels)  "have  descetided  the  slopes  of  the  oioun- 

biUu  and  ridgce.  at  whose  bases,  or  on  whose  lower  and  gentle  incllnea 

they  tro  found.     By  wbal  force?    Certainly  not  of  water.     Neither  are 

tltey  moraines  ;  accumulations  at  tlic  fuol  of  dc!icending  Ice  mnsacB,     They 

areotmply  beds  of  (ill.  whichhavecreptdown  thedectiviilesof  tbehillsand 

tIKMlnlllin^   exaetly  as  glaciers  descend  the  Alpine  valley,  by  succeieive 

frming  and  Ihateing  of  tht  akole  aaUr-iatvrated  man.  both  tha  etpanttan 

^f  fretting  and  ffraeltntioK  contributing  to  the  doienaard  movement;  and 

with  KHi'b  thawing  and  advance,  the  emiwdded  stones  and  gold  panicles 

dn^iag  «  tittle  ncare   the  bottom."  p.  ISS.   This  idea  may  explain  much 

'*ttbr.  appearances  that  perplex  geologtnis,  without  driving  ibeui  to  ibe 

lAeory  of  an  immense  polar  ice-slieet  glaciation.    Alt  pnst  time,  since  ibe 

IhiiiiitainR  rose  ttnm  the  sea.  gives  room  for  normal  causes  lo  complete  their 

Mrork.  with  the  resulis  we  witness  ;  and  account  for  Till  being  found  upon 

(tie  Burfiice  as  well  as  beneath  the  drill,  and  Ihat  without  a  polar  ice-shuel. 

Tlingo  who  concur  In  the  conchieion  that  there  have  Ijeen  continental 

"*-«liei,(a  of  ^reat  thicknesx,  ond  destniclivc  of  all  lift  where  they  moved, 

^*°  niit  afcreed  as  lo  their  caiise.  source,  or  extent.   Agassii  Insists  Ibat  tlieir 

***f  is  «Kimic.  and  more  than  the  nomial  glaciers  of  high  mountains;  and 

*tM]  Janice  Crol I,  and  WInrbell.  and  others,  give  tliem  a  polar  center 

^  ft  Sow  towards  the  tmpics  down  to  nt  least  the  89th  degree  of  latitude, 

"**'  AgaMli  extends  them  Into  the  tropics,    James  Oelkie.  with  CtDll.  as- 

*"•*•«  la  tbem  an  ustronomtoil  cause,  but  makes  lUe  mountains  of  Norway 

*  SweilcQ  the  source  and  center  of  the  ice-distribution.    Wim-bell  infers 

*  "KniQiain  at  the  North  Pole  adequate  to  the  production  and  movement 

wlh(^,if  ,|,g  great  ice-aheet.     This  want  of  accord  among  Ihesc  eminent 

f'^'^lslifis  is  an  argument  of  oonslderubto  force  to  show  tlml  the  thooty  ia 

^^tliaiit  a  tenable  Ibundation. 
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Bmide,  thv  Ihi!i>i7  i»  M  Pitrannllnary.  Id  Its  oonjeoiftrad  e 
«lu|>en(l>iiw!7  iligMtrotis  lu  its  t^unMiquinicw :  ■ad  w. 
uritli  thcunlinary  pmordunwof  Naliirv,  tbiti  ruanklnd  liave  >  rlghiuMto 
thrJrxUnrl  »n  iho  sMbllilyof  normiil  bwo,  and  to  tlfmaail  the  c1rBR«ud 
tiifWI  iudulilulile  prnofi.  bnforr  iIk-v  y[tt\A  thfir  fullh  In  all  llufy  1wt«  h«S 
uuffhi  by  pximrlpDM  and  hiitory. 

Ualb>riuity  bvtwtwn  cavn:  and  eflVctj  nUhllllr  nf  law;  aiv  the  huii  and 
Niirnt]'  nf  nil  phllosnphlsliiii.     Building  "a  ■urii  ruuudalion  mnnkliul  haw    ' 
1<ellt!*i'd  Uut  tbia  earth  to  their  utahlo  haliltBllon,  nlaca  roan  wu  placa4 
lion,  and  that  It  1«  nnither  Ui  bv  druwood  our  ku-clad,  ta  the  dcslnii-tlna  ol   | 
Ihe  lift' upun  ll.     Warw     "   "^'     "' "  ""  m  all  the  |iast  Uial  tho  worlil  wm    ' 
ntadn  to  supiiort  the  }fff  i  hu  I'nwi'r  Ibat  oould  crratr  both 

It  and  that  life,  a  u      (her,  had  «  purpcwc  nf  Ihvit  |vi' 

mannticc  andin  „i  p     lOfie  to  Iwome  IVustratp,   Apiloil 

siioli  ail  InfbnnM,  Ma«i  in  u^  „i><i\*lec      of  what  has  been,  ihc.v  win*  mi-    : 
wrl  an  Impending  lUbillly  U>  lh(-  dMlnir  Inn  nf  half  or  niorp  of  thr  hunuJi 
ncv.  with  lu  wmlih  and  oivillutiiun.  bavn  a  riglil  oi  dpinand  an  aiustlnf 
rxample  In  Ihnwnrld'n  g«r>li)glc»l  hlalnr^,   nr  rtuimtiiii  nvttv  ni-FUl  iliM 
Weill  to  havu  Imwb  olfMed.  to  prove  that  nitib  d<»tructlon  unaltji  tliv  norld. 

The;  harii  a  rij;ht  tn  ray  that  m  frcnrnil  n  rtliia>if  r  la  nul  dimiialihli 
with  the  ealaljlialiod  order  of  the  unltenHt.  1'biMo  who  offer  an  hjpotboil^ 
the  nmvrrai-  nf  Ibto  ground  of  security,  havu  the  liurdcn  of  tho  ptiiof  %at 
of  the  argameot  nailng  heaTllf  upon  them,  The  Ikcla  they  rcljr  ar« 
mtut  be  d«aHy  incapable  uf  any  ulhi-r  wluliun  ;  tlie  csuae  uiiij(nwl  niMt 
fit  the  effect. 

All  physirlsls pmfiwa  U)  ndhcrf  tn  Iht-  nonnal  Inwii  of  nntiim  ;  ni-  thohiw 
of  gniviiutliiii.  til.'  iiLiui'iiirni'.  nl    ilir  iiliiru'la.  Ai-,,  thr  rorrnalion'' of  ilit      ' 
riM'k-.  ili.'irrl.'v.ili.-n-iiii  1  • - :    ■  *  i[-.i-,Hi.i(i-,  iind  minfftll'.  iiiJ 

lakcD  U>  be  upon  the  true  roimilaiiiixi,  until  it  is  clearly  rikown  that  HW 
eccentricity  of  nature  has  been  acting  exceptionally,  and  haa  left  tbeni- 
dences  of  Iter  exceptional  action  In  manner  to  be  Incapable  of  explaia- 
tlon  by  her  usual  laws.     Adhering  to  these  laws  geologists  have  geoeial^' 
agreed  that  in  the  beginning  this  Earth  was  very  hot  and  that  Ita  hilsriar 
was  the  source  of  igneous  rocks ;  that  it  was  surrounded  by  water  ind- 
steam  ;  and  in  the  pervasive  waters  the  sedlmsnCary  rocks  were  depoiM  ' 
nrom  the  eroded  inalerlals  of  igneous  roeks,  and  by  iDcenaal  repetitiiHUI^ 
the  erosions  of  Ixtlh  kinds  of  rocks,  and  that  as  lale  as  the  CarbouiftasM- 
Ai^  the  Arctic  had  yet  a  Tropical  climate.     By  heat  the  Barth  waatq* 
expanded,  but  cooling  by  radiation  H  gradually  grew  leea,  and  tba  avAiT- 
rock  became  too  large  for  the  internal  mass,  and  consequently  by  Usowa  - 
weight  the  collapae  sunk  the  valleys  and  raised  the  hUli^  fonted  the  oeM» 
beds  and  lienvcd  the  mountain  ranj^es.  and  the  Earth's  rocky  eorering  bs- 
came  plicated  and  corrugated,  yet  by  a  process  as  gradual  and  qnlot  astk^ 
radiation  of  the  internal  heat.     This  proems  was  onward  nntU  its  nan 
ceased ;  but  the  cessation  of  the  mdiiLiioD  was  no  caase  f 
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fn»%tr  tluin  WB  wllnras.  By  llic  ini|mlsn  that  produced  tlie  roliiUon  iif 
the  E«nii  III)  it*  axis,  the  BliajK)  of  ilio  g1i>l>e  was  reduced  rrom  n  Hphrrn 
to  ui  (>bIiLlH  sphtiruid,  Ijy  lUe  llulteoing  of  Uie  Poles,  and  tluit  cauBv  Turbtulu 
mnanlBlnn  rising  at  lUe  Poli^.  Il  U  nccesHary  tliat  we  keep  thn  above 
lirlntjplm  and  Tiwrts  in  tipw  as  we  pwctied.  Tbe  lleight  of  mouutuiiiB,  and 
eiau  oprn  tii  llic  Poles  are  hntli  eniians  or  ginclation,  and  not  [n  lie  over- 
hwtkoil.  tmt  cannot  Iw  cause  of  the  coatinenul  ic«-sh«et. 

ilariii)!  »tuli'il  the  theory  of  the  great  gUdal  Ice-abBnt.  and  the  fl>cta 
apon  which  the  glaciuliete  place  it.  it  aeeius  expedient,  cuiiHidcrtng  how 
E^ncrally  it  lins  iHwn  aMwptrd.  to  take  yet  clcwr  and  broader  views  of 
other  fNciH  and  htwa  rec|alHite  to  oorreci  coDclMsions.  many  or  them  fUr- 
ttiahn)  by  the  gUeiallsta  tbcnwelvis,  but  toolted  at  by  other  eyes,  these 
Duty  aiford  prixila  that  should  conduct  to  an  oppnaile  Indac^on. 

The  unttratifled  drift,  or  boulder  rlay.  or  Till,  la  a  chief  argument  fbr 
the  ciinlitieiital  Arctic  Hheet  of  ice.    Grant  it  came  from  beneuib  ice,  that 
fiuM  du»  not  [irovn  timi  it  lunie  fWrni  a  polar  icB-eheet,  tlir  it  might  lie  tnim 
gtacieni  of  cnntigtious  uiountains,  or  ices  floating  down  from  tliv  North, 
I>r,  Dawson  say  ;  "  It  ttmy  be  viewed  an  coDslsting  of  a  bose  or  pnme  io- 
dndlng  angular  and  rounded  fragments  of  roelu.     The  base  varlffi  from  a 
mUT  elay  to  loose  ennd,  and  lla  composition  and  culor  generally  depend 
Btnn  thnae  of  lA*  undei-tging  and  neighboring  raekt.     ThiiH,  over  aand- 
nonra  it  is  arenaceous,  over  aliale*  nrgilaceous.  and  over  congtoinerales  and 
b»fd  alaiM.  pBbbly  or  ahingly,    The  greater  number  of  t!ie  sionos  con- 
tained in  the  drift  am  usually  like  the  [NiHte  uonlainlog  ibein.  derived  from 
Uw neighboring  rock  fomiaiiona."  Acadian  Geology,  flfl.     In  Brazil  it  ii 
"oohnuwous,  highly  frrruginous,  snndy  clay."  Agassiz,  8M,     This  is  evi- 
ilwce  Ilial  the  source  df  the  Till  is  local  and  co-exteDaive  with  a  local  cause 
*4d   •nin*e  ;  but  as  tlin  Andes  are  of  imineDse   height  and  running  the 
^Sth  of   South    America    and   covered    by   perpetual    glaciers,   so  the 
"nuh  tilitclure  of  the  paele  b  present  lliraugh  all  lime  :  and  the  rrusts  and 
^*»m  luTe  i-ver  since  the  Cordilleras  were  raised,  spread  il  over  the  declln- 
Iff"     aurtiiiv  towards  and  to  the  Atlantic.     With  lliia  eternal  winter  ever 
"^^Bnt  U|>in  the  An<lea,  even  under  the  Equator,  It  does  not  seem  nccea- 
y*    that  we  should  seek  a  cause  in  a  great  "cosmic  winter."   "of  univer- 
onld,"  which  niny  luive  lasted   "for  IhoiiMinda  of  centuries."  for  so 
^^Xi  Agassiz  Bays.      Wo  need  not  then  go  to  a  polar  ioe-oup  for  an  ex- 
«tl[>n.     The  Till  may  tie  there  Ihim  normal  caives,  and  thus  be  yet 


ejects  the  idea  of  deposition  under  the  sea,  because  there  are  no 
ftne  reiuaiuH  In  the  strata  of  niclce  or  their  covering.  He  anys:  "It  is 
%«llcf  lliat  all  these  depoeil«  belong  to  the  Ice  Period  in  lis  earlier  or 
>~  rihaae*,  and  to  tliU  co«mIc  winter,  which.  Judging  fhim  all  the  pbe- 
^cna  oonnecled  with  it,  may  have  lasted  for  thousands  of  centuriea.  we 
'^^)  iDah  for  the  key  to  the  geological  history  of  the  Amazonian  Valley. 
thai  lhl«  Buggeallon  will  appear  eitravagnnt,  but  is  it,  alter  all, 
lie,  When  Central  Europe  was  covered  with  ice  ihoiisiiDds  of 
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toeithkk;  when  the  |^en of  Gmt  BrHtin  pkn^hadiato  ttsMH^iBd 
wlien  Ummw  of  the  6wi»  Mountftliis  had  lea  tiBWi  thrir 
when  every  lake  in  Northern  Itmly  ww  filled  with  loe^  aad 
mftnes  extended  even  into  Northern  Afrto ;  when  ft  eheet  of  iee^ 
neerljr  to  the  summit  of  Mount  WaehiagUNi  •  •  (that  ii^  hnvtng  ft  Oiit: 
turn  of  nearly  ilx  thooaand  feet,}  moved  over  the  0§uHm§mi  of  North 
America;  ia  It  eo  improbable  that,  in  this epodi of  nuiwtnmf  eeH  tha  Yd- 
ley  of  the  Amaions  aleo  had  its  glacier  pouNd  down  into  it  tnm  the  m- 
cumulatlons  of  snow  in  the  CordUleii%  and  swolleB  latanQf  Iqr  the  tilba- 
tary  gladen  descending  from  the  teble  lands  of  Gniaaa  and  Bndt  Thi 
movement  of  the  Immense  glacier  most  have  been  eutwaid,  iliHiiMlirt  ai 
well  by  the  vast  reservoiis  of  snows  in  the  Andes  as  by  tha  AfeothmoClhi 
valley  itself  It  most  have  ploughed  the  valley  bottom  over  and  ovsr 
again,  grinding  all  the  materials  beneath  it  to  a  line  powder,  or  ndaci^g 
them  to  small  pebbles ;  and  It  must  have  aocomulated  at  its  lower  end  t 
moraine  of  proportions  as  gigantic  as  Its  own ;  thus  boilding  a  colnssal  an 
wall  across  the  valley."  p.  4d5.  But  he  found  no  striated  stone  as  then 
was  no  natural  rock-surfeoe  In  the  valley;  and  admits  "  I  have  not  here  ths 
positive  evidence  which  has  guided  me  in  my  previoas  g^adal  lavastigik 
tioDs."  p.  426. 

All  this  account  of  the  Amazonian  Valley  Is  inconslste&t  with  whatNr. 
Agassiz  had.  In  the  same  Journal,  408,  said  of  a  Northern  and  BoutfaBni 
Ice-cap  "moving  to  the  Equator,"  and  with  all  the  other  ghdaWsti  «bo 
claim  that  it  did  not  descend  below  the  thirty-ninth  degree  of  latftade: 
This  gigaotic  glacier  certainly  did  not  come  from  the  Sooth  Pole ;  naj, 
when  in  tho  stage  of  thawing,  it  did  not  move  at  all.     It  was  dammed  ia 
by  its  own  moraine  or  huge  wall  of  dfbrit ;  and  when  it  melted  it  bectne 
a  vast  fresh-water  lake.     And  A^ssiz  says:  "In  this  shallow  sheet  of 
water  under  the  ice,  and  protected  by  it  from  any  violent  diaturbance,  those 
finer  triturated  materiHls  always  found  at  a  glacier  bottom,  and  grooad. 
sometimes  to  powder  by  its  action,  would  bedepoaitod  and  gradually  truia  - 
formed  from  an  unstratifletl  paste  containing  the  finest  sand  and  mud,  UH- 
gether  with  coarse  pebbles  and  gravel,  into  a  regularly  stratified  formatioiL'  ^ 
lb.  428.     This  is  said  to  explain  why  this  is  not  like  the  aame  glacial  pm-^ 
duct  in  Eun)|)e  ;  why  it  is  stratified  as  a  deposit  of  still  waters,  bntdc 
not  explain  how  the  same  material  has  a  different  appearance  over 
general  surface  of  Brazil :  how  the  trituratitm  and  stratification  would 
on  without  motion  of  lK)th  ice  and  water,  nor  what  during  such  qaiei^ 
lake-like  operation  under  ice,  had  become  of  the  floods  that  were  everde — 
scendinjT  from  the  greatest  water  shed  of  the  world  which  must  reach  th^ 
sea.     The  attempted  theory  demands  too  much,  involves  difflculties  no«^ 
cleared  up,  and  stands  u|M)n  another  basis  than  that  of  polar  gUiciatioa  - 
That  the  floods  of  the  Amazon  and  all  its  tributaries  should  he  self-dammed 
into  a  lake  of  fresh  water,  and,  at  near  the  sea  level,  covered  with  ice  ai»  - 
der  the  e<iuator  is  a  pro|>osition  tliat  seems  of  the  most  extraordinaiy  na- 
ture, and  self-condemning. 
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!l  III  {iroreed  lo  examine  oilier  wltneffie*  Tor  nddllioDftl  fncis,  ant)  ocm- 
p«ra  other  opinions  of  Uie  scientific  experts,  though  it  be  to  Bad  Itum  vi* 
ptwwing  conflicting  Tiews.  bs  ihey  are  wont  lo  do  in  courM  of  jUBtlce, 
when  It  becDmes  ilie  dutj^  of  the  Jadgi-  to  tixtract  thu  tnilli  n«  wull  ks  be 
..  by  principles  of  renson  Applied  by  good  senw.  The  lesliiuony  wDl 
iMvp  In  *Ikw  not  only  the  facts  i^f  glaciatlon,  but  also  those  which  show 
UmI  tbcK  were  other  cuusm  for  all  the  phenmnenn  we  witness  less  aboor- 
nul  thanthnt  assigned  by  the  eminent  naturalist  whose  name  gave  nut burily 
tnall  bis  uttemaces.  If  a  continent^]  icc-sheel  c>f  the  mairnitnde  supposed 
eanld  ncit  travel  hither  from  the  North  Pole  by  land,  tber«  may  have  been 
vratri^waye  for  icw  lo  float  down  from  the  Arctic  region,  and  nlso  local 
Eiacier*  from  higlier  mounluins  where  none  are  now  to  be  found,  or  those 
;  of  much  smaller  aiKe, 

If  lb«  glacialion  waa  cosmic,  polnr  and  continental,  then  should  Northern 

JLaia  bear  evidence  of  it.     Jnmea  Geikie  claims  lo  include  North  America. 

It  <loM  not  clium  Siberia  as  having  lieen  subject  lo  the  reign  of  ice.     He 

y»:  "Tbi»i.  in  the  Westcni  as  in  the  EaBlem  Hemisphere,  we  are  cun- 

fmnlod  with  precisely  the  same  pbenomena.   In  regions  whlcli  can  lie  prored 

never  lo  have  l>een  over-ridden   by  the  great  cunlinental  glaciers,  and  In 

diatricts  which  give  no  evidence  of  submergence  during  the  latest  period 

of  gladal  cold,  the  extinct  mammalin  occur  in  less  or  greater  abundance  at 

tlwTcry  surface."  Great  Ice  Age.  501.     He  further  says  the  north  const 

nf  Aula  "  Indicatei  the  former  presence  of  a  milder  climate  in  Sil>cria  than 

V,"  "In  tlio  prcsenee  of  numerous  aninutl  remains,"  as  of  Ihe  "mam- 

Ih,  wooly  rhinoceros.  bis<m  and  horse."  p.  435,  41!6.     "The  great  plains 

Of  Siberia  never  could  liave  nourislieri  glaciers."    "The  alisencc  of  high 

Pmndii.  and  the  comparative  dryness  of  the  climate,  must  have  prevented 

•Oy  McumuhUion  of  glacier  ice. "  502.     And  he  only  claims  that  the  great 

flacj«n  exlondcd  southward  to  the  middle  of  England.   Tel  lo  till  the  eon- 

^'P'ivn  of  AgassiE  and  Croll  the  ice  formation  at  the  North  Pole  shonld 

btre  ari  ftlled  the  Arctic  Ocean  as  to  move  by  its  weight  over  Ihe  land  of 

AortliDrn  Asia,  ae  well  as  over  Europe  and  .America,      The  land  journey 

••waW  have  been  the  same  over  Ihe  Ibree  conliuenis  from  the  same  moun. 

^  of  ice  at  the  Noab  Pole. 

Next  hi  the  iMMildec  elay.  the  scratche*  and  groovings  in  the  roi'ks  are 

'Ukea  a*  ilie  proofs  of  the  Polar  ice-sbeel.     Their  straight  northerly  direc- 

*  UTarils  tlie  argunient. 
^'-   tJawson,  an  eminent  practical  geologist,  who  baa  observed  by  travel 

W"  Inflected  much  upou  the  subject,  rejecU  Ihe  theory  of  the  great  ice- 
'"^  (h>m  tlic  far  north.  The  scratchings  are  not  from  one  direction,  but 
•»*  IWttu  nvarly  nonb,  some  from  north  30°  and  30°  east,  north  20^.  35t). 
"  ■»!  «5^  west.     Aeadioit  Geo.  83;  BB.     In  the  St.  Lawrence  Valley 

•  4lTivlioD  is  trom  northeast  to  southwest.     At  Stony  Point,  Lake  Erie, 
"•^^hlew.  Ibe  grooves  are  from  north  60"  east,  and  from  north  80° 
*'U)di«I|,  ilH.     Dana  gives  greater  variations,  showing  variations 
b^tfliet  In  tliu  moving  niHss.  G30.  751.     And  Henry  D.  Rogei 
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grooTes croeaedal Tmrioiu angles  •ad  "the itite w^  awfaom,  not li^v- 
ously  straight,  but  canre  slightly  to  ooafbnn  to  ineqaalltiw  in  the  tlMyi 
and  hardness  of  the  resisting  surfiioe."  9  Qeo.  of  Feiutt^  775. 

Dr.  Dawson  says :  "  I  have  no  hesitation  In  aseeniii|^  ttom  my  om  eh 
eervations  as  well  as  flrom  those  of  otheis*  that  for  the  soathwert  stilialM 
the  direction  wasyVom  tJU  oesan  tawwrdtk^  int§ri9r,  againat  the  stops  of 
the  St.  Lawrence  Valley.  The  crag-and-tall  forma  of  all  ow  iwilatcd  hlh 
and  the  direction  of  the  transport  of  bonlden  carried  fkom  lliea  ihov 
throughout  Canada  the  moTement  was  ftom  northeast  to  aoathwest  TUi 
at  once  disposes  of  the  glacier  theory  for  the  preTailing  set  of  etifae;  for  «• 
cannot  suppose  a  glacier  moying  fhNn  the  Atlantie  np  into  the  Interior. 
On  the  other  hand,  it  is  eminently  fovoiable  to  the  ideaof  ooeaa  drUt."  H. 
This  was  based  upon  the  idea  of  a  submergence  of  Caiiada»  New  Yoik. 
and  New  England,  and  an  Arctic  current  bearing  ice  In  the  forma  there  pro- 
duced. He  proceeds  to  say  :  "  Now  we  know  that  in  the  Poat-idloesne 
Period,  Eastern  America  was  submerged,  and  oonseqnently  the  atriatkin  st 
once  coracs  into  harmony  with  other  geological  foeta."  70. 

Dr.  Edward  Hitchcock,  in  his  address  in  1841,  says:  "  The  gronp  nsmed 
post-tertiary  by  Mr.  Lyell,  is  found  also  in  the  norUiem  part  of  New  ToiIe 
and  in  Canada,  containing  shells  of  a  more  Arctic  character  than  those  now 
living  in  the  same  latitudes."  p.  18.  To  produce  the  drift,  scimtchfaip* 
and  transportation  of  boulders  witnessed,  the  agents  must  have  been  water 
and  ice,  exerted  before  the  existence  of  man  on  the  continent ;  yet  geologi- 
cally recent ;  but  he  did  not  pronounce  his  belief  in  the  great  Ice-sheet. 
22,  2a. 

ProlVswir  Hocers  savs  :  "  From  the  coast  of  Maine  westward  to  the  bs«n 
of  I^)ki>  Ontario,  and  fW>in  the  I'Stnary  of  .he  Hudson  northward  to  thst 
of  tlu*  St.  lijiwrenco,  a  dt»|K>8it  of  blue  clay  and  sand  occupies  the  valleys 
of  many  of  tlie  rivers  at  all  levels  alM)ve  the  tide  and  to  a  height  of  more 
than  four  liunclnMl  feet  in  tlie  Valley  of  liskc  Champlain,  where  its  elevs- 
X'nm  is  at  its  niaxlniuni."  And  siH'akin^i:  of  the  later  local  drift,  he  says: 
'*  No  one  >renenil  direction  or  northern  wMirce  can  be  assigned  to  this  upper 
deptmit.  tfM  tjnirfl  ttndfn'ittiehhck'M  appearing  rather  to  be  derired  from  rt* 
moiY  iinei*  nt  tffnrral  drift  of  thf  adjoining  hilU^  redi9per$ed  by  tome  ngite- 
out  mtu'cmfnt  upon  tha  surface  of  the  fo*$iti/erou$  clayn  and  eande.**  2 Geo. 
of  l*a.,  77."». 

Tv»  pnut'ed  with  our  survey  irtH>graphically  from  east  to  west.  The 
Geolojry  »»f  New  Jers«.\v  by  Georjre  II.  Ccwk  presents  us  with  some  relcTtnl 
informution.  He  says  :  "After  the  pn>ce«8  of  deposition  had  ceased,  lh« 
whole  t»f  this  nnei(>nt  shon*  lias  l>iH»n  elevaleii  to  nearly  four  hundred  feet 
aUne  tiie  tH-ean  level.  This  has  taken  place  Inxlily."  But,  ''Somepow- 
t  rful  airency  like  that  of  water,  or  water  and  i<x».  has  swept  over  the  whole 
i-ountry.  and  has  woni  down  its  surface  in  jrulties,  ^'alleys,  or  broader  in- 
ier\als.  sonietinuM^  to  the  amount  of  three  or  four  hundred  feet."  p  285. 
He  iriNes  twenty  four  ol»servation<  of  si»ratches  on  the  TraprorJss.  Of 
seven  Kn\  the  Palisades  their  ixnirse  is  south  20  to  40  degrees  east ;  Bergen 
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"Soek  soulllwcBt  hihI  sntithmst :  soutli  nnil  west  t>f  Pattcreon  xoulh  10  to  75 
tvuGt :  Second  Muiiniaia  and  Itmik  MnuiiUiin  Boutliw^M  nnd  10  to 
ta  Ap^nts  west.  p.  isa.  ••  Tlic  stcinee  nnd  iHiiitilere  ore  In  ninny  canes 
ftnm  iImiadi  InculiUes,"  thiwo  cnnuining  litsellssrc  found  in  plare  only  nn 
Uie  nonbwnt  side  of  Kittnlinny  Mountam,  SS9.  "Twd  skullii  iif  tlit- 
iWstni?,  iwi  aDlmiil  living  only  In  thu  |H>lnr  seas,  have  been  rminfl  in  the 
rgntvel  n»r  Lon);  Br&nch,"  )i.  812,  Three  were,  no  doubt,  ice  home  ;  tliu 
.qoottinn  U  whether  by  tinnting  or  crecpii))!  iccT  Pnrls  iir  Siiulli  ('itrolinK 
Ih0  undergone  AsiniilHrdf^niidation  orone  hundred  and  tifty  feet.  Ttlomey's 
'Ocl.  Kept.  103.  All  IhL-se  iiro  evideneee  of  lUe  doings  of  iee,  and  of  ciir- 
■vnlB  of  Wdler  from  the  uortUward.  and  not  of  the  rigid  inovtnieni,  and 
.grinding,  lovuling  power  of  a  gigauliu  ice-sheet. 

British  AmericA.  nonh  of  and  Including  CfiDndn,  in  gencmlly  a  plane  ; 
'lu  kkee  Iwing  from  iliret?  hundred  lo  eight  hundred  feet  in  lieiglit ;  und 
ltlt«  ("haln  of  great  lakes  bounding  the  United  Slalea  are  from  iwn  hundred 
And  thirty-two  tu  six  biindrt'd  feet,  the  heiglit  of  Lake  Hiiperiiir :  aa  tlmt 
th«  ri»^  tietween  Quebec  and  the  west  end  of  liiat  lake,  twelve  hundred 
'inU«s,  av^ragM  six  Inches  a  mile.  Surrey  of  Canada,  1808,  p.  0.  T.  A  ta- 
'blc  of  one  hundred  and  forty-Qve  gliicinl  grooves  ia  given  in  the  Survi^y  of 
Cuiaila,  with  a  ^neral  anulbern  direction,  p.  890,  of  which  eigbiy-foiir 
mnftc  we«t  nC  south,  somv  of  tht^m  from  4,1  to  T6  degrees,  and  flfty -seven 
wmatv  eastward,  eorae  of  tliein  fftnn  -W  to  90  degrees,  or  approaching  an 
t«A  and  wt«t  direction.  These  arc  in  Southern  Canadn,  below  50^-86'  of 
north  lalltiide.  Along  Ihe  Ottawa  the  furrows  conform  in  a  general  way 
va  t]w  direction  of  Die  river  valleys,  Ihe  limi  a  of  w  h  appea  o  ha 
guided  the  muving  mn»ses  producing  the  prcsen   gri        s      I      HN 

Tlie  eiiperfieial  deposits  in  Ihe  vicinity  of  Mon  rea    b  uw   fl  m  e    sea 
■Mrgins  at  the  heights  of  470.  440.  SHO,  and  320  f  et  o  e  ea        c 

I>T.  Dawson,   Ucol,  Hcport  of  I8fl8.   p.  91S.     B    ow    he    o  and 

•ibonl  one  hundred  feci  alHivetlieSl.  Lawrence  o  on  n  re  nn  w  nv 
aitwvu  tlic  WW.  are  the  stratillud  dvpo«llB  of  gravel  and  tine-;;rained 
Mod :  then  mmea  n  calcareous  gray  annd,  which  rests  upon  the  Ixniider 
day.  wliich  is  tilled  wiili  rooniled  and.  Hlriated  fragmems  nf  various  roeka, 
kU  of  the  Iliickni^fs  of  uboiit  one  hundred  feet,  of  which  the  boulder  for- 
mation Is  the  griiatRr  part.  The  rocks  lieneatli  arc  polislied  and  grooved. 
The  boulders  were  drifted  south  west  want,  and  nune  from  40^  to  "70^  eaM 
nf  nonli-  lb.  — .  Ycl,  towards  the  mouih  of  Ihe  St.  Lawrence,  a  Gaspt 
tmnlitcr  of  lirneslone,  40  f(?el  in  diameter,  has  l>ef!n  moved  several  miles 
nnrtli  or  nortlicssiward.  and  blocks  of  graniic  from  Tahle-toppwl  Mountain 
duwn  Mngilalvn  Valley  sevemi  miles  norlli  east  ward.  Dr.  Dawson  descrfbeil 
similar  Instances  of  northward  lrans]Mirtn1ion  of  boulders  in  Nova  Scolia. 
lit.  803.  Thu  Wliito  Slountains  were  at  long  distance  of  time  twice  ele- 
valcd,  dm  by  a  force  tram  north  SO^  west,  then  fhmi  south  10^  eiist.  which 
(adtcaiea  the  thmsls  of  oceanic  depressions  fToiu  the  west  as  well  as  from 
the  Atlantic.  See  C.  H.  Hitchcock's  Bep.  to  N.  Ham.  Leg.  for  1871,  p.  6. 
li  Is  lhitt>  (cen  lluit  Canada  as  well   aa   Nl-w  England  and  Ihe  Miv^itsippi 
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Valley  rose  from  the  ocean,  and  at  different  elevations  the  ftbisiding  ice 
had  different  directions. 

By  the  Ohio  Qeol.  Surrey,  vol.  i,  p.  538,  it  appears  thsl  of  the  itiic 
aCrom  the  islands  in  the  west  end  of  Lake  Erie  and  in  the  Mmiimee  Yalkj, 
sixteen  observations  in  eight  counties,  liave  a  bearing  soath  80O  west  to  tSP 
west  with  two  intersecting  grooves  south  15"^  west.  At  West  Sister  Ifkud 
tlie  glacier  moves  westwartl.  the  pressure  and  planing  being  greatest  at  die 
east  front,  while  on  the  opposite  shore  the  undulating  sarfiuse  of  the  nxk 
has  l>een  merely  scratched,  p.  530.  The  limestone  rocks  of  that  island 
contained  iml>edded  flint  nodules,  which  offered  a  greater  resletance  to  the 
ice.  On  the  "  lee  "  side  of  each  is  a  long  ridge  in  the  limestone  by  reaaoi 
of  the  protection  of  the  liard  flint.  This  phenomenon.  Miys  Mr.  Gilbert 
"seems  to  afford  a  better  explanation  of  the  long,  smooth,  even  fhrroweso 
frequently  aeen,  than  the  theory  that  they  have  been  engraved  or  ploughed 
by  large  boulders ;"  p.  540  ;  that  is  to  say.  the  rocks  were  groand  by  tlie 
ice. 

Dr.  Newberry  describes  the  drift  deposits  of  Ohio,  and  as  to  the  toweit 
says,  the  "sheet  of  clay  and  boulders  I  have  termed  the  Qlaclal  Drift  be- 
cause it  peeniB  to  be  the  direct  product  of  glacial  action.*'  p.  86.  Scattered 
over  the  drifts  arc  numerous  boulders,  often  of  great  size.  They  muit 
have  "been  floated  to  and  dmpped  upon  their  present  resting  places.  In 
my  judgment  no  other  agent  than  floating  ice  could  have  accomplished 
their  tmnsport  in  the  manner  in  which  it  has  been  done.  Hence,  I  hare 
considered  them  as  the  result  of  iceberg  action,  and  have  termed  them  sod 
the  northern  gnivel  with  which  they  are  associated,  the  Iceberg  Drift.*' 
87,  183  ;  2  vol.  4. 

Pursiiinir  tlie  Ohio  Survey  into  the  second  volume  of  1874,  Dr.  J.  S- 
N(*wl)crry  jrivcs  many  ]>ertinent  observations  and  reflections:  "InOhit»* 
Avc  liavo  no  geolo^iical  formations  intervening  Ix^tween  the  CarlK>niferDUfi=*- 
and  the  Quaternary."     The  reason,  "about  the  close  of  the  CarlK>nifcroaf*- 
Age  the  Alleglieny  Mountains  were  raised,  carr\'ing  up  all  the  arealyin^^ 
between  tlie  Mississippi  and  the  Atlanlie.     From  that  time  to  the  Quater- 
nary no  part  of  this  regi')n,  with  the  exce]iti<m  of  the  southern  niar^o, 
was  ever  submerged. "     "  West  of  the  Mississippi  the  land  has  been  often 
an<l  long  below  the  oeean  level  since  the  epoch  of  the  coal  measures.'' 
"The  materials  which  aerumulated  during  the  Quaternary  are  beds  of  clay. 
Hand,   gnivel,  and   IwuUlers,  which  have  received  the  name  of  Drifl." 
"The  drift  dejKisits  cover  nearly  all  ]mrts  of  the  State."  p.  1.     He  holds- 
that  the  rocks  were  planed  down  to  latitude  40  by  glacial  action,  p.  2.  Th^ 
lowest  drill  deiK)sit,  "  though  not  always  ]>resent,  is  a  tough,  blue,  unstrati- 
tied  clay,  generally  thickly  set  with  small  stones  ;  more  rarely  c^ontainingT 
those  of  larger  size,  gn>und  and  scratched;"  hence,  called  the  lioulder  clay- 
"  In  certain  locidities  the  ])ebbly    'hard-pan:'   or  boulder  clay,  is  overlai*l 
by  a  greater  or  less  thickness  of  fine  laminated  clay,  without  pebbles:" 
anil  these  blend  so  as  to  leave  no  line  of  demarcation,  and  together  arc 
called  J'Jrie  clay.     Above  is  the  ForcMf  JJed.  p.  3.     "  In  Western  Ohio,  la- 


i 


II14.IWM 


257 


[PrlM. 


.«.  llliaoK  &t-.  tilt!  ni'V.-rriKiBt  Btrala  nf  liic  ililfl  is  cnllcd  ilio  Lol-ss  or 
blT  formal  tun. "  Thcsa  "  nm  tUc  pnxluctsof  llic  losL  sutimergi'iiri-.  iinil  I 
te  tennnl  Ihom  the  LaeuitrtHi  Diirt."  UpOD  tbese  "ure  Hutltereil 
|lli|cn  and  Mocks  of  «U  slxe?  nf  granite,  ^rwnaliiiic.  sllloiniie  naA  mien 
ton,  &«'.,  &c..  Ac.  g«nera]ly  trtuirAhln  In  fume  Incnlity  in  llic  Eiixn'ie  atmi 
Rli  of  tlic  lakes."  "Tlie  boitldere  iin-  fouml  on  aeurly  all  llif  tlrin- 
U«d*irntnrih« States:  hcing  carried  over  llic  summit  of  the  wnliir-^licd, 
I  muthing  Boulh  ntsrly  or  <iai\i<  tu  tliv  Uhio.  The  margin  of  I  lie  txiulder 
t  wwmii  Co  murk  the  outline  nf  Ihe  great  Ici^-shect  at  ihe  ptrlod  of  its 
fttnl  develupmeni ;  but  m»>t  af  Ihg  bouldtn  Btrcwcd  over  this  area, 
mir  to  AwM  bf*n  dttponUd  hg  another  agency,  at  a  much  Inter  dnir." 
ty  tin  near  the  snrfacc.  otten  over  purely  lanilnatcd  flay,  "imd  hoatx 
Id  nrTinr  have  renchtMl  their  pm«Dt  iKwitionn  thmugli  the  agency  of 
EJen  or  powernil  currenle  of  water-  Thuy  mast,  therefore,  hav?  bot^n 
tfnt  (o  th«lr  present  resting  plarcs.  The  eridcnce  U  conclusive  that  they 
W  tntisponed  by  icebergs  and  hence  1  have  called  tbcm  Iho  luber/; 
iff  p.  4 

Dt.  Nowberty  gives  87  obwrvations  of  a  system  of  grooves  confined  to 
I  lake  Itastn  and  llic  nDrthwestern  counties  of  the  Stnte,  from  which  he 
!•  "the  prevailing  direction  of  the  sirln  is  lO'J  south  of  west,"  and  ro- 
lritt>  "Uiat  in  tbi«  portion  of  tlie  State  a  suries  of  glacial  nia^  which 
n  «  nearly  north  and  soutli  Iwaring,  are  ohiitemied  hy  the  stronger, 
ibcr,  uid  more  numerous  grooves  of  which  the  bearing  i8  nvurly  east 
1  wwt.  Aa  I  linve  shown  elsewhere,  the  Blrio:  which  cover  the  liIgUlandH 
I  Boulbem  portions  of  the  Stale  were  probably  niailc  by  tlie  Mxilincntal 
dor  which  ciiatcd  during  the  period  of  greatest  cold,  and  which 
I  tn  Ohio  ■  moTeuieiit  froui  north  toward  south  and  southeast  : 
He  Ihe  glacier  which  moved  Ooiti  eut  westward  in  Ihe  lake  liiisin 
P  K  heal  glu^r  of  Inter  date,  and  the  one  hy  wliieli  the  excavation  of 
■Ukehuin  wm  principally  eBecte.1."  2  Ohio,  R.  10. 
'  It  seems  that  in  the  perioil  of  greatest  submergence  the  larger  part  of 
•Ilmniil  of  the  watershed  was  under  water."  "Al  this  lime  a  suf- 
*at  depth  of  water  existed  in  the  passes  of  the  watershed  to  lluAt  ice' 
BD  of  oonstderuble  site,  nud  as  currents  flowed  through  these  inmscs. 
Ui  of  the  boulde.n  scatlcreil  over  Southern  Ohio  were  probably  trans- 
act] by  them."  Five  of  these  paascsare  noiired:  marked  "by  deeply 
KVftted  channels,  now  more  or  Irw  perfectly  by  great  occumulationa  of 
■td  anii  trans|>orvil  material,  such  as  would  be  tJie  natural  prudiii-i  of  a 
totta  How  of  water,  coniinuiil  through  ages  of  lime,  nnd  gnulualty  di- 
'Wilng  and  loeing  its  transixirtlng  power."  p.  47.  These  oitt-lela  car- 
'  fte  waters  sonlhwefitward  into  the  sena  or  1Bkl^s  of  the  great  Hiasisaippi 
fcy.  The  NlAgam  lUvcr  nnd  Palls  then  were  not  p.  63. 
''The  bonldcrE  belong  nimosl  without  exception  to  the  chtystaline  and 
!>Mas  Tocks  that  arc  found  t'n  >itrt  only  to  the  north  of  the  great  lakes. " 
'H.  None  nre  from  e^ist  Canada  or  Labrador :  but  nearly  all  "  can  be 
iRdlo  places  of  origin  in  localities  nonb  and  northwest  of  Ohio."  p.  37. 
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An  inquiry  here  arieee  that  if  fkwIiDg  lee  mMt  haive 
of  all  the  drift  and  emtiGB,  why  shoold  not  the  nme  cmm 
the  bcnilder  day  ?    The  floating  Ice  conld  aa  wail  do  K^  aa  It 
the  ledgesof  rociM,  asan  Arctic  glader  and  tlie  water  ooold! 
clay  an  it  is  found.    Such  a  euppoeltioD  would  obviale  aiwoit  to  the 
ice-eheet  for  explanation,  and  avoid  other  dillloaltiea  to  bo  wHtod^  llti 
certainly  an  immenee  oonoeiiUon  of  an  abnonnal  oanae  to 
eflfect,  that  ieems  to  have  already  had  ita  enlllelent  and 
tion  in  the  cauee  of  erevy  other  ■tratnm  of  the  drift. 

It  is  laid  by  Dr.  Kewbeny  (8  Ohio  Bep.  M),  "That  the  taOHidar.idv 
waa  not  depoai ted  beneath  the  glacier,  aa  iometlmee  etatad»  la  appaianl  tai 
the  ftct  that  it  ooren  the  gladated  mirlhoe  on  wfahsh  the  loo  walad,  laa 
4heet  aometimes  a  hundred  fcet  in  tUdmeai.  il  wimei,  ik^^&re,  kwrnm 
-eumulaied  ol  tke  mmrgin  of  tk§  gkteier,"  Aa  the  boulder  dajf  la  my 
widely  spread,  as  well  as  often  of  a  great  depths  the  mora  natmal  InftnaBi 
would  seem  to  he  that  it  was  spread  tiy  the  waterik  aa  ground  inm  As 
jocks  by  floating  ioe-mfts,  and  afterwards  yet  more  dispersed  bj  .the  obhb 
currents.  But  the  witnesses  do  not  always  agree  with  themiilves  or  wltt 
•each  other  upon  this  subject 

The  2  Volume  of  Ohio  Rep.  in  itt  Chapter  L.,  contaliiaTiarwBSilfHi- 
Auce  witlLtbe  theory  of  "the  glacier,"  oontriboted  hjlir.  B.  B.  Andnva 
He  says  rroflissor  Hopkins  expresses  the  belief  that  the  bouldaia  ftnica 
highlands  of  the  dd  Oeological  district,  wera  tiaaaportad  by  inim 
ice-rafts,  "and  not  by  a  Test,  continuous  northern  glader,'*  and  that  drift 
tuaterials  were  carried  down  to  the  lower  Missiseippi  district.  And  Piuftswr 
HUgard  thinks  that  "the  phenomena  observed  in  the  Southern  Slstei 
are  but  the  necessary  consequences  and  complements  of  the  drift  phe- 
nomena of  the  North/'  and  says  it  is  time  "that  the  Ohio  should  cease le 
be  proclaimed  as  the  soutlicm  limit  of  the  drift."  p.  451.  Mr.  Andiewt 
s|)eaking  of  tlie  soutlieastem  part  of  Ohio  says,  we  have  seen  "there  Is  as 
evidence  tliat  the  pre-glacial  or  ante-drift  surface  ttae  eeeeniiaUg  dijf^mt 
from  what  it  now  is.  If  there  was  a  climate  so  arctic  in  chaiacter  Si  to 
allow  of  llie  extension  of  a  sheet  of  ice  immensely  ihUAi  almost  to  tke 
Oliio  River,  we  should  exi)ect  that  the  same  cold  dlmate  would  neoesritste 
glaciation  in  the  Allegheny  Mountains,  but  a  short  distance  south  of  tke 
Ohio,  where  no  traces  of  glaciers  have  been  found.  The  average  aHitode 
of  the  Allegheny  range  is  3,000  feet.  If,  on  the  other  liand,  the  oold  were 
produced  by  marine  currents  coming  down  from  the  Arctic  region*  it  wooM 
have  the  sharp  limitations  characteristic  of  such  currents  at  the  piesmt 
day."  "Local  glaciers  are  freely  admitted  to  have  existed  on  the  higlwr 
grounds  adjacent  to  the  icy  northern  currents."  p.  449.  Mr.  Andrews 
quotes  the  strong  views  of  the  Duke  of  Argrle,  President  of  the  Qeolo^ka\ 
Society  of  London,  against  tlie  glacial  sheet,  as  satisfactory,  p.  450. 

In  the  Geological  Survey  of  Illinois,  of  1878,  the  northwestern  sectloa 
is  described  by  James  Sliaw.  He  says.  ' '  That  vast  glaciers  of  ice  once  ex- 
tended over  large  portions  of  North  America  is  now  universally  coaoeded. 
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Tbetrslnw,  r.nwUngmnliniinnd  irrealsclblc  force  gmn nit  tlio  rocks  to  poW' 
der,  aswliviit  lit  (civund  lu  flour  betw^n  the  u|>per  ftntl  nether  niU1-Blon«e ; 
DotoQif  i^itad  them  to  powder,  bat  rounded  nndpaliihcil  the  bouldersaod 
Uia  gravel,  plaaedand^Eruowdtlierockyeurrnconf  the  earth,  and  moved  the 
WM  mwBH  nf  drin  mntcriala  (htm  place  to  place  in  slow  priKvsdon."  fi^. 
"  Bat  Ui«  grtsal  Dtlxiug  and  trooeporlliig  ageDcj  whinb  arranged,  aMorted, 
UMldepwitedourNtirthem  llIiDoiBdritldepoait,  was  evidently  (Aamijiadac. 
UvH *f  iit  and  iMter."  (J.  The  firstandgreaicstforcewaa  thegladcrsof  the 
Ugh  laarla  ;  "  then  the  floating  iceberg  and  ice-fleld  produetd  by  their  re- 
mitld,  carrying  the  large  bouldera  from  place  to  place,  and  dropping  them 
oTer  the  iw-cold  etas  ;  and  last,  the  wave  and  ciiiTcnl  forces  of  water,  uller 
thn  Ice  had  in  part,  or  altogether  melted,  left  loose  clays,  snnda  and  suh> 
•oIIb,  BUtMtantially  us  we  And  them  now."  (U7.  "  Eroding  and  denuding 
lBlla«nrcs  have  rvmnved  from  three  hundred  1o  three  hundred  and  flfty 
ftet  of  Hagneslan  limestone  and  shales."  "The  dyasmical  powers  of 
llmvy  iMNlirs  of  water  and  water  currents,  and  other  drift  forces,  mnsl 
lave  acted  long  and  powerfully  in  bringing  them  about."  31,  and  sec  83. 
"  A  nixed  mass  of  gravel  *  *  would  seem  to  indicate  that  fnrces  IVom  n 
diataocv  and  furcM  near  tit  haDd,  operating  in  every  conceivable  dircclion, 
wIUi  great  force  and  over  long  periods  of  lime,  all  coDtrlbated  to  gather  lo- 
gtAlier  ilii'iee  heaps  of  abrslded  materials.  K>me  from  the  distant  regions  of 
U»c  graoite  and  tliK  traps,  and  some  from  the  neighboring  llmestonesof  a  hy- 
goaegoologicat  age;  hut  all  equally  worn  smooth  by  the  grinding  of  the  watere 
and  ice."  !09.  "  Whether  the  (loBling  iceberg,  or  the  slow  crawling  glacier, 
or  lh«  nmng  water  currents,  or  all  theac  combined,  transported  the  coarser 
nrnteriaUof  the  drift,  the  force  of  the  powerful  agents  were  much  modi 
■•d  In  thoir  actliHi  here."  145.  It  would  seem  that  the  other  powerful 
CRMBW  stated.  mlg;lil  Bufflce.  if  "  the  slow  crawling  glacier  were  omitted  ; 
uid  this  is  thi!  npiniim  of  Hr.  E,  B,  Andrews  ;  aasistant  in  the  Ohio  Survey, 
9  VoL  M7.  He  says,  "  There  is  no  general  planing  off  of  the  rocks ;  but 
everywhere  nmung  the  hills  where  the  northern  boulders  are  most  abimd- 
■nlue  projecting  knoln  or  outliers  of  aotl  rocks,  which  would  naturally 
Iw  an  eaay  prey  to  such  a  destructive  force  as  would  be  cierl«d  by  the 
■BovuMOt  of  a  vast  glacier. "  448. 

Uoring  westward  we  reach  Wisconsin,  Iowa andMlonesoIfl,  upon  which 
DSTlcl  Dale  nwen  mnrtc  bts  Geological  Report,  to  the  IT.  S.  OoTern~ 
nwnt  in  1S52.  Among  (he  materials  of  the  drift  the  "Intppean  rocks  are 
wnch  the  must  comnum."  "They  originated  at  the  time  of  the  upheaval 
of  Uie  Imp,  and  at  comparatively  a  recent  period.  There  are  facts  aecer- 
lalned  which  render  it  prolnblc  that  a  large  area  of  the  Northwest  Terri- 
MlJT  h«  l>»«n  raised  during  very  modern  periods,  even  since  the  present 
ftnna  inhabited  its  rivers  and  lakes."  "There  is  a  gradual  drainage  of 
jia  wnlen  taking  place,  even  nt  this  time."  p.  143. 

"  In  the  vast  pmirle  region  of  Iowa,  the  attention  of  the  geologist  ia 
frMpifrnity  arrcsied  by  erratic  blocks  of  enormous  dimcfisiiins,  scattered 
lierc  and  there,  and  half  sunk  in  the  ground."     "Tbcy  are  far  from  their 
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Age,  oontoin  a  regetatioa  more  tropieil  In  efaaracter  Umur  lint  wUflh 

ceded  it    It  eeemi  ptoMAe  that  •!  «hle  time  the  luds  wUcb 

Mich  at  the  weat  of  the  MlmMppI,  were  lalanda  of  Umhed  «EtBB 

by  the  Qulf  Stream,  which  appaiently  had  a  ooniae  aorth  aad 

the  Oulf  of  Mexico  to  the  ArcUc  Sea."  Prof.  Hayden'a  Goologtai  Smqr 

6t  Wyoming,  Ac.,  for  1870.  p.  886.   It  wlU  net  be  iwsottttn  thnttkat^pi- 

cal  Tegetatlon  spoken  oC  waa  doe  to  the  waimth  of  the  Gidf  untMiiov* 

ing  to  the  northweetward,  and  perhapi^  the  Earth's  Intiflor  haal^  yslHr 

radiated. 

As  by  the  discrimination  made  In  the  west  by  which  all  the  drift 
the  boulder  day  is  ascribed  to /oaf^a^  <oi^  so  by  the  same  role  the 
boolders  of  New  England  should  be  ascribed  to  the  saoie  canae.    Thsf 
should  be  regarded  as  water-rolled  and  water-borne  la  loe  mfla  aa  they  ap- 
pear to  have  been,  when  existing  mountains  there  were  atdlflSBfoit  hfl(|m 
and  where  the  lower  ridges  were  not  so  high  nor  the  Tallejs  ao  deapss 
now,  and  all  but  the  highest  mountains  were  under  water,  ao  tbat  the  <k- 
coriations  would  be  the  more  ccmUnuoua,  and  the  rooka  lifted  fkom  eas 
ridge  be  carried  upon  another  or  dropped  intermediately :  readiingLoif 
Is]andandthesea,orlet(kllatStonington,orint]ie8oandandliayB.  Ita 
they  might  haye  been  carried  to  ridges  now  higher,  withoot  Holatisig  ths 
law  of  graTitatlon,  as  the  latter  may  haye  risen  disproportlonataHy,  as  dtf 
the  White  Mountains  compared  with  the  Green.    In  Ohk^  IndiaaSk  and 
Illinois,  they  had  not  such  mountains  to  guage  the  riae  of  the  knd  ssfc| 
New  England,  by  the  water  level,  as  shown  by  the  groorea  of  tnuHportii 
ice,  but  the  water  at  the  west  left  the  pro^  that  it  waa  the  agent  thit 
shaped  the  surface  of  the  country  more  perfectly  tlian  the  ice-sheet  would 
have  done.     Dr.  Newberry  speaking  of  the  five  gorges  in  Ohio,  that  gsfe 
outlets  to  the  water  towards  the  southwest,  says  :  *'£ach  of  these  goi^gn 
is  now  more  or  less  filled  with  drift,  but  tlie  remarkable  similarity  of  ierel 
whicli  they  present  will  strike  the  most  casual  observer,  and  will  not  ftil  to 
suggest  tlieir  reference  to  a  common  producing  cause.    All  the  linei  of 
drainage  leading  southward  from  these  passes  are  marked  by  deeply  exca- 
vated channels,  now  more  or  less  perfectly  filled  by  great  accumulation!  of 
rolled  and  tran^portsd  maUrial,  such  as  would  be  the  natural  product  oft 
ajpious  flow  of  water  continued  through  ages  of  time,  and  gradusllj 
diminishing  and  losing  its  transporting  power."  2  Ohio  Rep.  p.  47. 

Dr.  Newberry  speaks  of  repeated  vertical  oscillations  of  the  sur&oe:  uy*, 
"Tlie  withdrawal  of  the  water  of  the  last  submergence  of  the  drift  took 
place  slowly,  and  its  progress  was  marked  by  periods  of  rest,  and  peiiiipi^ 
of  recession;*'  henc%,  tlie  Terrace  Epoch,  lb.  60.  The  ice  period  ww 
one  of  an  elevation  of  several  hundred  feet.  It  was  followed  by  a  wsttf 
period  and  warmth  ;  the  continent  five  hundred  feet  below  the  water  levoL 
The  first  dei^>osit  of  this  periixl  was  the  boulder  clay.  p.  6.  This  woold 
seem  to  make  it  a  deix)sit  under  water.  Then  came  the  laminated  clsy^  oa 
this  came  the  forest  and  peat  beds,  which  of  course  grew  in  the  air.  After 
these  may  have  grown  for  hundreils  or  thousands  of  years,  «  snbmeig^noe 
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arthecqnUni'nt  Inuk  pkre.  Durlug  ttiK  Uw  tlit^t.  land,  ami  graeel  w#r« 
Hapartud;  JtoaUd  doirn  bg  ittbergi  fram  tht  Canadian  Kighlatid*,  with 
hlcwk*  of  Knnltc,  grevnatun^,  hIhIub.  S«e  p.  7.  Yot  "iliv  !;lDCiGr"  is 
rredltci)  with  having  mrriud  birgc  bldcka  of  lliiui  and  Mttdatnncs  "aae 
litmditid  mWvi  or  inore»t)atli\r(-ni  to  poliiiA  sovcral  liundred  reelabovo  lliolr 
|itan  or  origin,"  fniro  tbe  north  or  iHlands  wiibin  Iitike  Eriu.  p.  30.  In 
view  (if  nil  ihn  circiimstaDcn  It  wmild  wvta  more  natural  w  infer  llidl 
thfev  liin;<^  atont'»  were  trana|K>riJ!il  by  Hoatinii;  ici--nifts  nnd  dcpositpd  on 
ground  timt  wus  ii/ttrtrardu  uleeattd.  ns  It  ofton  wua  by  An  ialurior  tonw. 

Aguin,  Dr.  Kt'wlterry  suj'B  ;  "At  the  cotiinieiiccinent  of  lUis  let-  period 
tltb  contloont  iiinM  litiTp  stood  Bcvenil  hiiadrcd  foot  higher  i.h&n  now."  9 
Obtu  Opu.  Rep.  6.  Tlml  the  first  pr">ilin^t  in  Oliio  of  llit  Ice  i»riad.  wbs 
iho  btntlilrr  cliiy.  Auil  that  In  New  Eoglnnd  njid  other  muntries  where 
gnuille  Hnil  other  sillcious  ninlmnorphlc  mi-kB  uboanil.  the  produolof  i;lii- 
d«l  cmaion  <E  siinil.  grurel,  nnd  iKiultlem.  A»  the  great  Ice  sheet  rclreated 
Bunliwitnl  li  ilirust  out  und  tvll  1>chiiid  It  a  stiMressioii  of  heups  of  boulder 
ckf  which  now  (onu  a  nearly  cuntinuouH  sheet  over  the  glnclatvd  stirrace," 
lb.  Thi»e  quotations  prratni  nomc  dilHcuhles.  IT  the  con  tin  ent  was  sere- 
nl  hundred  feel  higher  at  the  commeneenient  of  Ihe  ico  [leriod  thiin  now. 
■o  much  greater  would  have  lieen  Ihc  diffleulty  fttt  Ice  to  come  hither  from 
the  Pole  Iiy  land  ;  whereas  if  it  whb  then  under  water,  aa  under  Ihe  next 
OttmiRg  drift  period,  such  a  rise  was  unneceasury  to  arroiinl  for  the  Till 
#bicb  might  be  the  product  of  floating!  !''<!  '■  that  would  also  disiicnsu  with 
lb.  Wlnchell's  mountain  at  the  Polo  In  make  an  Incline  for  Ihe  ice  to  come 
down  hf  ^rnTiiy.  And,  agatn,  it  ie  not  perceived  how  a  noKhwardly  re- 
Iraiting  In-^sheet.  Ihikt  is,  retreiiting  only  Iwcauite  and  aa  it  melted,  could 
IttTi)  thfutt  out  and  left  behind  il  the  boulder  clay,  hearing  all  the  evl- 
denotiB  of  having  been  spread  out  nnd  deposited  under  the  action  of  per- 
nalre  waters.  Indeed,  Dr.  Newl)erTy  seems  to  have  raised  the  continont 
once  ullcner  than  necessary,  if  th«  Iioulder  clay  could  have  been  deposited 
mitier  the  »ea  na  tie  admits  the  drift  and  many  boulders  were. 

Haw,  seeing  from  all  the  testimony  cited,  tiiat  Canada  and  all  directly  to 
tkeDonh,  was  undrr  the  ocean:  New  England  nlso.  except  Ihe  highest  lopt 
of  the  mouutnin^  ;  and  the  great  Mississippi  Valley  was  also  an  extenitun 
»r  the  Onlf  of  Mexico ;  llial  there  were  no  grent  Mnuntalna  northwards  of 
C^niflw.  Dor  in  Caaada,  but  an  ocean  current  bore  Ihonce  southward  divid- 
ing •anthensiward  over  New  England,  and  westward  and  southwi'jiiward 
(tT«r  the  country  lying  hetwr>en  the  Kocky  Mountains  and  the  Alle<:hunies. 
whal  U  su  likely  to  luve  heen  the  saun»  uf  the  Till,  the  houlders.  tlie  drift, 
and  mck  gmovings  as  the  northern  ice  borne  Upon  the  northern  oceanic 
Gummla!  There  may  have  heeu  ieetwrgs  broken  fVum  Arctic  Mountain 
i1  other  Ice  forinalions  -,  all  floating  as  ice  rafta,  thick  and  of  ir- 
nuieDtum.  grinding  upon  ridilea  yet  under  water  and  currying 
tfcrir  maWrlnlH  southward. 

[n  view  of  the  preceding  fads  It  seems  sufficing  to  say.  that  when  Now 
Sngluid,   the  Hudson  and  Cluimplain  Valleys,   Canadn  and  tin-   Britl^ 
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Possessions,  Ohio  and  states  wesl  and  southwestwaid  were  aoder  water, 
and  the  currents  and  ices  of  the  Artie  Ocean  bad  fiill  sweep  oyer  tbose 
areas,  we  have  the  conditions  to  account  ibr  all  the  phenomena  witncwed. 
nvithout  resorting  to  tlie  extremely  abnormal  cause  of  a  oontinental  ioe-iheeL 
The  depression  of  New  England  Prolessor  Winchell  speaka  of  in  thiawiie: 
**The  higher  summits  only  held  their  heads  above  the  careering  waTcs: 
deposits,  bearing  the  marks  of  oceanic  action  reach  to  an  elenratioa  of  she 
tlK>usund  feet  on  Mount  Wasliington,  two  thousand  or  more  on  the  Green 
Mountains,  and  three  thousand  on  Monadnock.*'  p.  229.    If  tlieae  mcaiiue- 
meets  liud  the  same  sea-datum  then  their  differences  record  the  differences 
of  the  moiuituin  depresHions»  or  rather  the  elevations  they  liad  then  attained. 
The  same  height  on  Mount  Washington  is  tliat  given  by  Agassiz  as  thchi|^- 
est  elevation  of  the  ice  excoriation;  Journey,  425;  and  tliat  being  the  great- 
est ocean  height,  the  amcluslon  is  clear,  tliiU  it  was  the  edge  of  ice-sbeeis 
tliat  nuule  them,  and  these  could  only  be  floating  ice;  certainly  not  stones  in 
the  l)ottom  of  a  continental  ice  sheet.     The  inference  must  fbrther  be  that 
as  the  seu  thus  registered  the  greatest  depression,  or  want  of  elevation  of 
each  mountain*  Mount  Washington  luul  been  four  thousand  feet  lower  tbtn 
tlic  Green  Mountains,  and  three  thousand  feet  lower  than  Monadnock;  so 
that  there  was  such  deptli  of  water  over  the  valleys  and  plaina  as  that  the 
Aretic  Sea  could  flow  over  them,  floating  either  ice-bergi^  or  belt,  or 
surface  raf\s  of  ice.    Tlio  land  it  was  that  was  unstable,  while  the  sea  kept 
its  level.     The  Bupix>sed  gigantic  ice  sheet  needed  not  to  be  fifteen  or  ten 
thousand  feet,  or  so  many  hundred  feet  in  thiduiess,  to  make  tliose  mooo- 
tain  gr(K>vcs,  when  the  m(mntains  stooped  nearly  to  the  level  of  the  see, 
or  their  tops  had  hut  iM'ertil  above  the  water.     All  were  not  etpially  low, 
otherwise'  the  highest  grooves  in  nil  would  have  luid  the  same  level.    And 
so  a  coiiiinent^il  iee-Rliect  moving  on  the  land  alremly  elevated  s.houl<l  have 
scored  them  at  nearly  the  suune  level;  in  either  way  showing  thjil  the  moun- 
tiiins  luul  not  beerii  sunk  eipially.  or  tluit  they  had  risen  une<iually.    The 
siil)in(T<;ence  of  New  England,  with  an  open  interior  sea  to  the  jwle  cer- 
tainly shows  an  (nisier  way  of  awxninting  for  the  ice  groovw  iii^on  the 
mountains,  than  to  niise  a  land  niountain  at  the  north  i)ole,  and  an  ice- 
mountain  upon  the  top  of  that,  with  a  refrigt»nition  tokecpthe  j^heetofthe 
thicliness  often  to  tifleen  thousand  feet  in  the  "Granite  State." 

WHiih' there  an*  the  icf*  gn)ovt»s  of  New  England  and  elsewhere  to  be  ac- 
counted for  ;  and  thl^^  shan>ly  out,  and  geolo«ncally  recent,  there  seem  to 
be  other  tliinj^  visible  on  the  surtju:e  quite  ine(»m{>atil)le  with  llie  supixw- 
tion  of  a  wintinental  glacier  of  th(^  thicknean  imagined.  The  hills  of  New 
England,  under  such  a  power  should  have  been  more  leveled  down  ;  for  a 
glacier  kept  hardly  fn)zen  «)uld  not  have  nuich  viscosity  ;  it  should  hate 
crushed  the  stones  into  the  moraine  profonde  ;  should  have  carried  fe* 
angular  erratics,  for  the  mountains  to  furnish  them  would  be  "few  and  f*f 
between,"  with  comparative  snmll  elevation.  But  wliat  do  we  see  there "^ 
Huge  ixmlders  ;  nx'king  bouMers  ;  perched  up  rocks,  that  would  not  have 
been  lliere  after  such  a  planing  with  the  gigantic  polar-ice  plane;  and  ^ 
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HUftce  diTcrcd  with  vinter-rouiiiliul  stooM  of  ovcry  aiu.-  and  kind,  which 
lad  |i>  Iw  i^Uifrcd  into  aUiae  Tvuceii  before  ths  noil  could  bu  roiclied 
be  culUvatiun  -,  jrelso  rounded  nrc  tliL'y  thut  they  rnndily  nil  out  of  plan.'. 
iJuiaKh  tlio  hMo  nf  the  cnclnsiirn  Im  lirood.  Tlirao  arc  the  onlurol  product 
it  *  w»i«r  L-uiured  surbcu  ;  uf  wnuim  tliiatiaj;  iuc :  wliicli  tew  nu}-  Imvu 
feca  tliick  m  Greenland  IinmmockB'  iwi-holt  ic«.  or  glfici&l  ioeborgii,  biimc 
in  tlia  Krclic  i:urreul  thut  now  coiuos  auiithward  along  th(^  cantcrn  side  uf 
Mir  rofttinent.  Wc  sec  llie  evidences  thai  ns  the  occftQ  retirrd,  the  clevn- 
liuD  nuwle  suiH'wisively  of  i-vi-ry  pari  of  Sew  England  n  «en-lii«lied  bIiok, 
Mtrlof;  Uu:  drifts  that  tli<:  wnicra  hiul  Reread  over  the  sea  boltoni. 

Tho  glttCiallftlB  seijiing  upon  tlm  one  MPiniiigly  snfflcing  odniuttle  cnuxe  of 
I  cnnt  leu  ahiwt,  itvcrtoak  the  difflvutties  wlilcb  tlint  theory  must  eticiiuntec 
iOiwconDt  fur  ttwl  cauBO.  uid  uI»o  ulher  inuiinB  lUut  may  more  nnturally 
UNJotitit  for  the  seen  reeulta,  nlihoui  nsortlng  to  any  almormul  frenk  or  ee- 
Wntrlclty  nf  Nature.  Tlioy  may  notice  tliat  the  grooves  very  generally 
Mufunn  lu  Lliu  trend  of  the  high  vallvye  and  WDlur-sheib  nnil  lo  tlic  eounie 
if  the  cuiTcnta  when  wide  areas  were  beaealh  thu  sea  ;  duuotini;  the  de- 
■DUt  nf  utounuln  glaciers,  or  tlie  transjiartation  by  water  of  itv-rafta,  or 
lealiTgPu  They  refer  not  to  the  trauaporting  power  of  water  in  time*  ot 
m-flood^  when  mountain  Bldtw  dlid  down,  and  lakus  broke  llirougli  their 
Bombu!  dnnia.  They  tukc  the  presence  nf  irregular  bonlders  in  tlie  under 
daf  of  the  drift  aa  tlie  sure  evideuce  uf  the  work  of  the  polar  ice  dtveX, 
vhHe  tlie  prcaence  of  thn  liko  bnuldcrs  in  all  the  drift,  as  wc  sc'^  here  in 
^bUwlelphia,  in  nut  taken  as  proof  ihaiall  the  other  stmtu  uf  the  drift  lind  lUe 
Be.  The  liMvy  boulders  tlicy  sec  nt  a  higher  level  than  their  parent 
«  ti'lu.  they  sujipose  could  only  reach  their  lilevatlons  by  being 
1  up  liy  the  great  continental  icc-shcet  beeause  it  must  iibcy  the 
f  the  great  icehcad  at  the  poltt,  and  approximating  the  level  nf 
uf  prewuro,  rises  over  the  secondary  niountuins  of  New  Ilamp- 
■  Katnhdin  nf  Maine,  and  bridging  sounds  and  inli^ts  of  Ibe  seas 
a  (hu  Atlaulii;.  tt  bi  overlooked  that  those  boulders  may  rest  on 
a  tlint  may  have  risen  out  of  the  sea  from  n  lower  level  tlinn  the 
I  <|uarry  :  or  may  have  been  slioved  higher  by  the  back  currents  of 
irthat  will  drive  ioc-ehcets  higli  upon  each  otlu^r  when  they  encounter 
ruction  :  while  nn  theotUerhand  the  Icdgeaof  rock  that  yielded  the  sup- 
aay  lutve  »unlc  luw«r.  by  the  earth's  oscillations,  or  have  l>ecii  ground 
I  by  floating  ice,  after  higher  rucks  had  been  carried  away. 
I  aaid  the  gladul  epoch  waa  so  recent  that  the  mountains  were 
degraded  ob  to  lie  near  ibuir  present  height  when  that  epoch 
nd  could  not  liave  been  cause  of  the  efiecla  seen.  Now  the  Inst 
cJi  I*  placetl  many  thousand  years  ago ;  Geikie  snya  more  than 
kidml  tliouaand  years.  Wo  will  not  hold  him  to  exact  figures;  but  take 
X  near  ihe  time,  then  it  apiwors  to  have  been  amph^  for  the 
I  to  becnroe  r«ducvd  from  a  much  higlier  elevation  than  tliuir 
Ukw  by  the  operation  of  nonuiil  eausos,  but  anciently  acting  with 
.  Now  ba  every  yeiir  *ince  they  rose  the  height  of  the 
L  Pttthoa.  Boc.  XVI.  07.  2h 
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Alps  has  been  loweted  bj  causes  that  hava 

and  yet  move  rapidly  liaTo  the  gladanL  wMdi 

jmofe  deeply  their  channels.  ThestrittmadafajtlMiioBOBthB 

Boss  and  the  Beniese  Alps  show  that  the  gladan  niovvi  ait  UikwalBvailpM. 

relatiYely  to  the  scored  locks,  and  adiieikig  to  tho 

conclude  that  the  mountains  were  higher  and  bnader  to 

ply  of  snow,  and  that  the  leaden  moved  npoA  n  Wgjhar 

they  scored  higher  tradngs  on  the  rock%  and  prcjeoled  Hsrthar  JnKi 

leys  below,  and  carried  their  boolders  to  a  gnatnr 

causes  Buffldng  for  the  visible  eflfocts,  when  we  add  to  than  to  tta 

porting  power  of  ice-bearing  floods^  carrying  down  land 

covered  lakes,  which  hoist  the  dams  that  had  snstalnii  them.    We 

not  go  to  the  north  pole  or  the  planets  to  explain  the  phnnomena  ef  Os 

Alps ;  except  ss  icebergs  floating  down  firom  the  north  woald  taring  an  sir 

tic  cold  with  them. 

Lyell  says  '*the  Alps  have  aoqnired  four  thonsand,  aad  even  in  mm 
places  more  than  ten  thousand  feet  of  their  present  ahltade  slaee  Iheeimr 
mencement  of  the  Socene  period."  lPrin.2S6.  He  speaks  of  whatthsffV- 
tain ;  but  what  height  they  had  at  their  greatest  axahatlon  no  one  can  iril 
'for  upheaving  elevation  and  disintegrating  degradatlottaiogencnllyslBH^ 
taneous  proceedings ;  but  torn  fiicto  observed  it  seems  mora  rsasiisMiit 
infer  that  great  gkdatlons  were  mainly  local,  except  as  aioUe  cnmntscwt 
down  upon  Centrsl  Europe  freighted  with  ice. 

Dr.  Hector's  statements  lately  made  before  the  Geological  Bodoty  h 

London,  have  a  bearing  upon  several  points  of  this  discourse.    The  SooA' 
Island  of  New  Zealand  has  its  Southern  AlpA  of  which  Mount  Cook,  fiiiir* 
teen  thousand  feet  high,  is  the  highest,   with  a  snow -field  of  one  hundred 
and  sixty  sriiiare  miles,  in  soutli  latitude,  nearly  44^.    Judging  by  the 
moraine  matter,  snow  formerly  was  vastly  more  abundant.    He  "demon* 
strated  the  excessive  action  of  glaciers  in  cutting  back  cols;  an  action  more 
energetic  formerly;  some  of  the  cols  having  been  worn  down  as  low  s9 
eighteen  hundred  feet. ' '     "The  reason  for  this  coDtraction  of  the  ice  ares  f^ 
the  great  question  for  determination.     Was  it  due  to  difference  of  climslev 
the  result  of  a  great  glacial  period  ?    The  remains  of  a  past  fauna  aflbi^ 
no  evidence  of  this.    We  may,  indeed,   suppose  tlmt  the  whole  Ihiuii^ 
migrated  to  the  north;  but  we  must,  in  that  case  invent  the  land  and  brini^ 
into  play  oscillations  more  extensive  than  those  required  for  another  altema^ 
tive,  viz: — the  alteration  of  level,  within  the  area  itself.   We  might  {KOppotf? 
a  general  alteration  of  level,  even  to  the  extent  of  four  thousand  feet  hlglM^ 
than  the  present,  but  the  evidence  afforded  by  the  shore  line  is  unfavonU^ 
to  this  view.    There  remains  the  theory  of  unequal  elevation,  which  eofB*' 
bined  with  a  most  enormous  destruction,  the  resultof  ages  of  glacier  sctioin* 
l>est  explains  the  phenomenon.'*     *'In  conclusion,  the  author  stated 
belief  that  there  has  been  no  general  change  of  climate,  but  many 
of  relatice  lerel,  resulting  in  a  gre^t  destruction  of  surfhce,  wliich  had 
place  in  gn)ups  of  peaks  at  different  times.**  Nature,  January  97th  187^ 
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TIUb  lUtiiment  is  nnvBhlng  fur  ils  moderaiiun  and  ^;ood  «c 
Itloii  drcnnuicrllKd tlic  pheDc>iiieDBiuidfurbai1ccxtriincuiiss])('cii1nli>»i9. 
Wt  tl  Ik  Iwllvved,  lluii  if  we  ilu  look  lulu  ^VDi-rHl  cauiius.  anil  couHlder 
It  well,  wc  siikll  find  tlint  tiie  forces  of  iuitun>  ore  an  wull  lutlau(«d,  Uiitt 
buagiiied  RDniinonMl  pulHr-kc  slicel  mu«t  lie  n^giinled  as  an  imposEi- 
\y:  ftliaU  fiad  tti«t  wo  need  not  ni»«  mimiiinins  ni  tlie  pules,  iigHitui  titc 
Etorthefurcoof  Ibo  Eftrth's  roUlinn,  tn»1idedown  tlie  ice;  norloaiili 
ge  motuiUiiu  nnil  citnlinenla  once  plevuled  from  Ilie  »ca,  iijoiin  und 
in,  to  Arroiinl  for  mnrine  remnlnH,  or  ice  acralclies  u|inn  tliv  roclis,  left 
«  as  tlii^f  Ural  (•nier^^ed  from  tLe  wulers, 

he  tliLiiry  (if  a  north  polnr  ico  cap,  Bprcadlng  as  ognmiDntlo  tile  tropica. 
>iiltc  forlioili  degree  of  UUlude  only,  seems  not  to  liBviigulUclunii)' con- 
red  the  nature  of  ilie  Arctic  ice  and  cliiniite.  I  upen  Dr.  Kiuic'b  stMumd 
ui«ll  Expedition,  and  find  iltui  it  wintered  in  Siuitira  Straiu.  littilude 
'.  In  January  tlie  tliermometor  rungcd  from  04'^  to  73^  below  xcro, 
,  1.  p.  \M-.  from  Marcli  lOtli  to  14ili,  tlie  avenigs  was  4flj-'  below  zero. 
Iw  iBteose  uold  ai^roximatLs  nil  ice  to  gmnile."  Vol.  L  p.  164.  Liiok 
le  pictnn«;  the  ice  is  ns  liard  and  sharp  of  outline  as  unworn  rocks, 
B9,  Tlie  glacior  thai  ha«slicd  itsicebergprcsentea  verticulfroiit;  Tlic 
Mt  Uitwei-n  tlio  "  Auc  "  und  the  land,  U  "34  feet  in  ihickJiesH,  Bo  In 
la  width :  tlie  Rccond,  or  apponded  ice  38  feet  wide;  and  the  third  34  feel. 
thfMi  are  ridgee  of  iniiueniK  ice-tables,  serried  liitc  the  granitti  lilocks 
t  luupMt.  and  investing  the  roclts  with  a  triple  clrcumTallatiun."  III. 

ea. 

r.  Newtierry,  3  Ohio  Rep.  TO,  cites  Dr.  Kane's  account  of  a  sheet  of 
eiglit  feet  ihiok,  resting  on  supports  twenty  feet  apart,  ue  luving 
gged  flVB  feet  midway  of  the  supports,  while  the  weather  wasfarlmlow 
Ell);  point,  lo  prove  that  the  polar  ice  sheet  could  flow  Koutliwiird.  To 
but  wedded  tii  tlut  glacial  tUi!ory  the  evidence  does  nut  seem  bo  strong. 
h  lite  wvi^bt  of  ltd  own  bulk  on  the  centre  of  a  apan  of  twenty  feet,  wo 
bt  bdieve  there  was  b  p(.-r|iendiunUr  pressure  much  more  than  propor- 
■.ble  to  tbe  force  tlial  projiels  the  Alpine  glacier.  Yet  in  scicral  niontUi 
Mmk)  oauiwd  no  fmcture  uf  tlie  ice;  no  fluxion  of  particles  tii  cliango  its 
H  but  all  except  tbe  bend  remained  of  the  some  shape,  and  sharp  of 
Ue.  If  it  bad  rested  on  a  plane  of  the  incKnation  of  tlic  bod  of  the 
aie  glader,  thert!  is  no  indication  that  ils  mass  or  particles  would  have 
nd  a  hair's  breadth.  It  will  here  not  be  forgotten  that  a  polar  icc-sliect 
ktliauaands  of  feet  thick  in  New  England  must  beof  growing  thickness 
Im  way  U)  the  pole,  and  tliat  the  intensity  of  cold  for  all  that  distance 
I;  have  tuvn  greater  tluui  any  Arctic  cold  known  to  us.  and  liavv  held 
he*  formed  in  tlic  water  as  firm  as  granite,  and  impervious  to  any  heat 
orald  reach  it. 

|to  thu  snow  ilinl  should  fhll  upon  Innd  at  a  period  of  intense  and  long 
liueil  eohl  as  supixised.  it  would  nut  lorm  into  ice,  nr  make  tJie  thco. 
nilal  glarJor.  To  make  the  ice  of  the  murine;  glacier,  them 
kprcwure  from  n  greater  elevutloa.  andan  alUrnalioa  of  heat 


and  cold;  a  Ui&wlDgand  rcgelaUnii ;  80  tLat  diuuKUiay  betooi-otiilui 
glociera.  TIiub  in  Upper  Tbibel,  on  thii  north  kIiIo  at  thd  HlmaUrv. 
Diiuui  litiiil  »f  perpetual  snow  is  not  only  higher  by  more  Ui&d  a  ibii 
foet  thAii  on  the  wiuth  Bide,  but  I  he  belt  uf  sn»w  isiiarmwer,  the  biick 
sure  is  Ice*,  anil  the  snow  ileineitcd  from  tlio  tlry  winds  of  Nunh' 
Middle  A«U  itK  80  dry  hb  to  make  U  qucBlitinkblc  wlicthcr  Utrrv  i 
proper  glncicra.  or  anything  more  than  Ihc  nirf,  ot  dry  mawra  nt  «no*  la 
in  layora,  lU'dus,  les-S:  Prafettuir  To):el,  iu  N&iure,  Man-li  leih.  lirrn,  p. 
RN.  Vet  Ihc  snnw  there  la  seventeen  thouaitnil  to  nineteen  tlionMind  fed 
high,  with  H  northern  Bspect. 

Tyndnll  shew*  that  ice  is  not  vIschiin;  will  not  stivlr.h,  tiat  fe  hrltlle  ttd 
will  br(«k  under  a  air&ia,  as  when  the  )i;liicier  i«  couipruiscd  taki  a  imnuiritf 
channel;  or  mast  make  »  dawent  or  curve;  when  the  continuity  \f  knpi  vf 
I>y  a  bach  pre—urt  and  r^igelatlon;  tVMziag  Ihcn  bccoiatag  an  i^ncylD 
wedging  Torwunl  ihoroaBsin  itaBheftHog  and  deseent,  (Hours  of  T.xenbt 
on  Ihe  Alp».  8/56,  *cO  Yet  nndiir  pr*«ii»vt  it  cnnTonns  to  the  vnllej  ud 
dMcembiuif  ll  were  phuilic.  lb.  858,  839.  401.  Tucouaidertlic  dUTRruia 
between  Tyndnll  and  Jamce  D.  Forbes,  who  hold  ihc  tlicory  of  riiiKiwItf,  i> 
not  now  materlsl.  They  both  were  dealing  with  Ihe  glacier  in  its  cndlt 
on  the  Hide  uf  llie  Alps,  having  an  inetinntlon  of  four  to  flvo  dcgrow,  wllhi 
lieikvy  incninl>cnt  prt«sare  of  the  higher  glador,  tiaving  a  length  of  twrJiij 
or  thiriy  miles,  u  width  from  two  or  three  miiea  where  widest;  in  one  Io> 
Ht*nce  coDtrocUng  Atim  two  thousand  to  900  yards,  with  a  depth  somcllow 
of  sis  hundrfKl  feet.  Yet  the  downward  flow  was  to  tHovr  as  to  rcqtrin 
nice  InBtrunientjil  means  to  detect  it,  and  though  variable,  owin^  to  lit 
diCTcrencc  of  inclination,  or  choking  of  gorges,  the  Hgure^  for  1h>-  iliy  d 
tweniy-fiiur  hours,  most  usually  found  are  from  twelve  to  iwen'j  iurh* 
1  Ljell,  865,  aOfi,  867,  The  flow  la  slower  in  winter  than  siimnier.  ud 
faster  at  tlie  centre  ttian  the  side?,  and  at  tlie  top  than  at  Ihe  bottom. 

It  1b  upijai-enl  that  the  circunislances  are  not  parallel  with  the  guppoacd 
icc-eap  at  the  Nortli  Pole.     The  existing  teatimonj  is,  tlial  this  is  an  opoA 
sea;  and  if  not  that,  is  an  Ice  covered  Bca,  without  land.     There  is  not  ere* 
level  lowland  for  the  ice  to  form  u|xin.    There  is  no  moaatain  to  tiriaf 
Ihe  force  of  gravitation  into  operation.    The  Ice  that  could  saddle  ths  pdfl 
could  have  no  tendency  Ut  move  iu  any  direction,  for  there  is  no  incliMA 
plane.    Tlie  liard  froien  ice  would  noi  bo  lK>rnc  downward  l»y  the  wei^P*'* 
of  higher  ice;  nor  crevices  be  filled  by  re  gelation,  tbiM  to  wedge  forwatdlW' 
frozen  mass,  as  In  high  mountain  regions.    Qreenknd  b  a  ridga  otttevff 
thousand  to  four  thousuid  feet  elevation,  and  that  will  nuke  ciaden  In  tkiV 
valleys.    But  the  supply  of  Ice  thence,  or  from  GrlnneU  I^nd,  iii  TilW  i 
dor,  to  reach  Europe,  must  have  been  jloating  maMes;  and  so  aa  to  Ika  Im^ 
terior  of  our  country.  If  they  came  so  far. 

Ice  is,  inanother  respect.  lessllkeijEodescend  by  land  toa  lowerlattaA* 
from  the  pole,  than  if  resting  on  a  solid  plane.  Thongh  tlie  ice  at »  t*^ 
low  temperature  would  not  melt  in  the  til,  jet,  r*»tifig  0»  Qm  wtlK.  f^ 
would  become  todien,  rot  and  ^k ;  and  without  IumI  anjiport  eoaid  mt^ 


tPriee, 

I  liBiglil  to  )i|jrciki1  llie  mass  outirurd  by  ils  oirn  fluiiiUy.  or  any 

or  impending  weight  of  ice.  Thu  point  ot  IcmI  ruslalnnce  would 
■ddca  icu  and  water  beoeulli.  Tlie  frvsli  ice  containti  no  Hall ;  lite 
eudilon,"  la  "  Iliomuglily  inflllruteil  wilh  salt  water."  Ut  Kone'd 

Bspedltiou,  Ofi.  ChiiImId  Kiclinrd  Wells,  commaoiliag  tlie  whale 
)Uc.  wrote  to  Mr.  Orinncii,  June  19.  1867,  lUal  be  tiud  sicitin«<I  up 
Sound  W  about  TOc^of  latitnilei  foimd  the  ice  '■  mittn  nod  rery  inucU 

Ibo  ship  stouming  ciwily  ttirougli  ruiten  Boea.  Tbc  ice  ou  tlw  voei 
»pURg  in  Wbnle  Sound,  appeared  U>  have  decayed  away  and 
wm  the  land  as  TtLr  as  tbe  glass  would  carry,  and  would  oflVr  nu  iui' 
I  lo  Uie  ptngress  of  any  ateani  whaler,  A  poor  fnuiidation  lliis, 
ilch  to  build  a  mountain  of  ice. 

nnsiderabo  the  geography  of  the  Arctic  region  as  tolbe  proportion 
d  land,  and  the  interiwaing  cievaliunB  of  llie  land.  Retnenibcr,  alao. 
eartb'a  ri»lurcs  at  the  supposed  glacial  period  were  iu  outline  the 

now.  A  polar  Ice-sbcei  to  uover  North  America  and  Northern 
uoM  bare  filled  the  ocean  to  the  bottom  and  risen  to  n  height  far 
c  wn  to  compel  the  ice  to  move  by  pressure  soutliward  to  the  89tb 
legree.  We  nned  not  estimate  wliat  that  height  must  be,  when  wc 
would  bare  no  land  basis  to  rest  upon  :  and  kuow  also  that  inter- 
uumniAins,  indeed  all  land,  would  be  obeiruciive  of  progress  in- 

soutcca  of  iKiwer.  In  Europe,  sucb  a  polar  ice-sheet  must  bate 
'  Antic  Sea.  and  risen  from  ils  bottom  over  the  mountains  of  Nor- 
eden  and  Scotland.  In  North  America  It  must  have  risen  over 
lUllU  of  Qrinuell  Land,  that  of  Greenland,  and  the  Labrador  and 
■n  nngcs,  and  crossed  the  St.  Lawrence  lilver.  But  glaciere 
ewuro  would  sooner  squeeze  through  A  gorge,  as  two  thousand  yards 
I  will  poas  throngh  a  defile  of  nine  hundred  yards  in  the  Alps. 
nncl  of  the  Atlantic  would  lie  preferred  to  the  elevated  land  to 
ntbward  lu-ross  fifty  degrees  of  latitude  by  land.    The  omtinental 

would  tiave  been  a  ghtcier  in  the  Atlantic.  That  the  north  polar 
en,  is  out  only  proved  liy  men  who  have  looked  upon  ii,  but  Dr. 
tcKtifiod  that  the  "Hight  WliaJe"  that  always  shuns  the  tropics, 
led  the  marked  harpoon  trora  Balfin's  Bay,  through  Bchring's 
ito  the  Pacific ;  and  the  whale  must  breathe  the  air  He  could  not 
<eqtwtor,  nor  go  under  ice  into  the  Pacific,  Maury's  Pb.  Geog.  of 
Bcc.  144.  The  birds  go  loIhenorthofGrcenhind  to  breed  l>emuse 
ry  Bod  Uieir  food  in  an  open  sea  ;  and  we  know  lliat  northwest  of 
{nant  the  Arctic  Ocean  extends  down  to  the  seventieth  degree  of 

:  Concede  the  extreme  glaciallate  solid  land  nt  the  pole  for  the 
a  rett  upon  ;  yet  consider  the  enormous  demand  ninde  upon  our 
to  meet  the  conditions  of  tbcir  theory,  Tbo  ice-sheet  Is  to  be 
piUlaeu  Ihonsand  fwt  thick  in  New  Hampshire,  acconling  to 
h  the  fortieth  degree  of  north  latiiude  occordiug  to 
.  Togive  it  the  pressure  by  gravitaiion  of  the  glncierB 
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of  the  Alps  it  must  mt  apoBuiliidlDedplAiwdf  ftmraadftMlf  dafntti^' 
Boent ;  or  haye  mch  an  eleratlon  at  tlw  pole  In  ill  own  tUekanb-M  ttte 
equivalent  to  that  inclination ;  and  that  woold  veqolio  a  had^af  lolrM 
the  pole  of  two  hondred  and  MYonty-one  nUeat  that  the 
the  fortieth  degree  of  latftode.  The  staleaient  of  mtA 
Boffldentljr  condenmatoiy  of  the  theofj. 

There  are  lawa  of  limltatlonB  ever  ruling  all  nnlm. 
powers  of  the  air.    Theee  all  have  their  honndarifli  fli^f  mij  not 
their  effects  cannot  transcend  their  limited  eaoae;    Whcs  wm  doMUvapi 
perceiYe  that  no  glacier  or  polar  ioe-eheet  can  be  Ibnned  iriOumHwaom,  m 
most  also  peroelTe  that  the  qnantl^  of  snow  most  ftidalliBitintt«tal 
that  evapoiates  the  water  into  the  air  that  shall  lUl  at  HMW.  CieatethaAie* 
tic  climate  over  the  world,  that  is  requisite  to  maintata  the  ■apposed  gii< 
ioe^eet  unmelted,  and  yon  cot  off  the  amount  of  evrnpontha  oeessmjlB 
form  and  presenre  that  Ice-sheet  Ton  have  thereby  madelt  an  iinp»srtiil| 
To  dimhilsh  the  Son's  heat  U  to  cat  off  the  supply  of  Mow  to  boDftths 
great  glacier.  Tyndall  on  Heat,  906.    "Wecennotaflbidioioeeaaietotf 
solar  action  ;  we  need,  if  anything  mOre  Tapour ;  but  we  need  seoeddMsr 
so  powerfhl  that  thb  Tapour,  instead  of  iUllng  in  ttqnid  atowenlsfle 
earth,  shall  be  so  flur  reduced  In  tempeimture  as  to  idl  iA  aaow/*  Ik  JfL 
That  condenser  must  be  tk$  mawiitmint,  or  be  tiie  polar  ooid.    Betthssip 
ply  of  hsai  ttom  the  Sun  is  ever  a  e&mlmni  puuMg*    "ThIaeipeBdilMk 
(of  the  Sun)  has  been  going  on  for  ages,  without  our  belBg.  ebls^  in 
times,  to  detect  the  loss."  lb.  484.    It  Is  a  sup|dy  ever  dispensed ; 
spent,  never  varied  ;  and  will  not  permit  the  growth  of  the  groat  ioe-slnet 
Less  heat  would  make  less  snow,  and  snow  must  make  the  ice-sheet  or 
glacier. 

The  theory  supposes  the  ice-sheet  to  reach  below  the  40th  degree  of  lid- 
tude  ;  and  the  cold  influences  of  that  would  extend  over  the  worid.  Then 
would  not  only  l)e  a  failure  of  evaporation  to  foil  as  snow  to  maintain  dK 
icc-shcet ;  but  the  snow  formed  could  never  reach  the  pole,  or  approximate  it, 
to    fonn    the  head  and  pressure   to   drive  southward   the    oontlnentsl 
glacier     The  evaporated  moisture  of  the  tropics  would  be  precipitated  in 
snow  as  soon  as  chilled  at  the  feezing  point  first  reached ;  that  is,  as  sooa, 
at  least,  as  it  reached  the  ice-sbect.     We  find  such  to  be  the  law  of  sdow 
precipitation  on  the  highest  mountains.     "  According  to  Tschudl  thequsa* 
tity  of  snow  which  falls  upon  that  portion  of  the  Alps  which  is  above  10^- 
800  feet  is  comimrativcly  very  small.     Most  of  the  clouds  charged  whh 
snow  flakes  discharge  their  burden  on  the  mountain  slopes  at  elevatlnos  of 
7,000  to  8,000  feet.*'  The  Earth  ;  by  Elis^e  Reclus,  168.     Mountains  ia 
Thiliet  20, (KK)  feet  in  height  are  therefore  found  denuded  of  every  paitlde 
of  snow,  becAUse  the  dry  winds  there  have  not  the  nioistura  to  dispense  la 
snow  ;  and  for  the  same  reason  the  north  side  of  the  Himalayas  have  the 
lower  snow  line  higher  than  that  on  their  south  side,  where  the  heat  if 
greater  and  the  moisture  more  abundant.  lb.  165-6.  Hence  also  then  Is  an 
upper,  as  w^ell  as  a  lower  snow  line  on  very  high  mountaina.     Speaking  of 
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Htu'  Ac  Okrc  and  ilie  Mfrd'Alctach,  Itcclus  Mys,  "  It  is  a  vr.ry  nnutrkablii 
fild,  iu  n'pinl  U>  bolli  iliese  glaciers.  lUiii  lljose  nf  tlip  HltitbluiyH.  that  the 
iile-riwni  MX-  inui^h  liiagtir  und  mare  abuadnal  <m  lUe  Boutlidro  aide  of  tlie 
moDnUln  tlian  nn  Uio  cnldor  slnjie*  whidi  nre  ttirniid  \q  the  nnrtli.  Tbis 
pfaenoiiii^Qun  niiut  evkienlly  be  atiribuicd  U>  the  larger  quauilty  of  saow 
brouglit  hy  lUe  mulb  wind,  aad  impeded  in  its  course  by  the  lufly  tnotm- 
n."  lb.  211-3.  Thus  the  must  snow  comes  from  the  side  wliure  there 
U  Ibc  goaUvl  heat  for  oi'aporution. 

Dr.  Hector  sliowBiliat  the  B&iue  phenomenon  takes  place  in  New  Zeatanil 
aalnthi-  IlimnlsyDHndntlieriuounlaiDs;  uamcly  that  tlie  snow  foil  is  great<«l 
to  Uie  windward,  whenever  the  Lempentlurc  is  at  freezing  point :  "  Much 
uf  Itiis  unumiDUS  precipitation  is  depositi^  as  snow  in  the  9ouitiorn  Alps, 
wliich  Minb  out  the  moisture  from  Iho  westerly  winds  ;  lienre  the  extttt- 
live  glariers  uf  Iho  mountain  region  and  the  coQipttrative  dryness  of  the 
CftDlorhiiry  Plains."  Nature,  Jan.  27,  l(t7B,  p.  2fl0. 

As  tliu  climtilt.'  of  tlie  world  now  is,  the  greatest  quantity  of  snow  does  not 
ftpptnximntc  the  pole,  though  it  will  last  longest  tticrc.  It  is  more  abundant 
belnw  ilkHn  iilKive  the  flilieth  degr(<e  of  latitude.  In  British  Am^ricA, 
above  thnt  dirgrue  six  days  of  snow  in  a  winter,  and  a  depth  of  ttireu  and  a 
r  feet,  are  nonoal  quantitiM.  fl  New  Am,  Cy,  337.  With  an  ice  sheet 
down  to  ¥>  dcgreca  of  latitude  the  deepest  snow  would  prt>bulily  be  mtd- 
w&y  between  tlic  equator  and  pole. 

There  is,  theruforp.  no  cause  of  the  continental  polar  ice  sheet  found  in 
the  sir;  nor  is  ihere  any  effect  of  it  seen  under  the  earlli.  where  the  efft^is 
idtould  Uiive  been  orten  seen,  if  It  proceeded  from  a  planetary  eause,  for 
n  It  shotild  have  been  of  periodical  occurrence,  and  the  effect  have  been 
n  In  (busHsintherocta.  Since  land  first  peered  above  the  wutrrs  to  yield 
dlaloiegrntcd  material  ten  the  deposit  of  the  sedimentary  nrata,  the  rocks 
Imvc  kept  the  reglslry  of  every  species  of  plant  and  animal,  and  thus  re- 
eorded  the  temperataic  of  the  glolie,  and  told  us  that  the  lime  was  when 
noidatl  lilanis  grew  on  the  shores  of  Greenland.     There,  on  lUe  east  coast 

«  ibc  CntNiDifcrous  slates  and  coal,  and  on  the  west  side  of  the  Island  of 
Di*oi\  at  latitude  over  OA^,  arc  impressions  of  the  tnnkly  growing  vegeta- 
n  ifttbv  tropics.  Tlie  sncceasiun  of  stratified  rocks,  as  arranged  by  Lyell 
In  bin  labte  in  their  order  of  dcptwition,  number  thirty-eight,  1  vol.  IM, 
cotntntncing  at  some  perioil  of  itiat  long  "beginning,"  when  the  canli 
I  tint  in  pri^paratlou  for  man's  inliiibiiancy.  No  stratum  of  all  titogc 
loriu  tells  of  an  ancient  glacial  period,  witite  they  all  proclaim  that  the 
,  Eanlk  wa«  a  constantly  cooling  sphere,  that  it  might  become  filled  for  the 
Iwmie  of  biiRiBu  beings.  Tliis  process  of  eoollng  must  have  followed  that 
nolfonnly  diminishing  rate  with  which  a  hotter  body  radiates  its  heal  into 
CD.  with  the  local  exceptions  made  by  mountain  elevations,  the  disMnccs 
af  the  |H)I(«  IVom  the  Hun's  direct  rays  and  by  ice-bcnring  ocean  currents, 
d  wrtuiiily  the  Sun  lias  in  no  ]ierii>d  of  the  past  dispensed  less  heal  to 
tte  Earth  tlian  now.  If  there  lie  any  faet  on,  or  within  the  Enrlh,  or 
willuwl  it,  10  |>rove  tlic  contrary  of  such  Inductions  from  noriiiul  causes,  it 
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is  to  Iw  shown,  not  conjectured,  not  invented.  We  are  not  to  be  per- 
mitted to  explain  a  difficulty  by  nn  imagined  cause  that  involTes  tenfoM 
greater  difficulties.  This  they  seem  to  do  who  make  the  induction  oft 
continental  polar  ice-sheet,  sucli  as  the  glacialists  describe  it,  with  the 
vividness  of  those  who  might  have  seen  it.  Though  their  subject  be  gladal 
they  write  with  a  fervor  that  betrays  nn  enkindled  imagination. 

James  Croll  emphatically  invokes  an  astronomical  cause  for  the  Gladil 
£l)ochs;  but  the  astronomers  have  expressed  adverse  opinions.  ITamboldt  (4 
Cosmos  460)  thus  quotes  Poisson  on  the  Stability  of  the  Planetary  system: 
"  It  follows  from  the  theorem  of  Lambert,  that  the  quantity  of  beat  which 
is  conveyed  by  the  Sun  to  the  Earth  is  the  same  during  the  passage  from  tlie 
vernal  to  the  autumnal  equinox  as  in  returning  from  the  latter  to  the 
former:  The  much  longer  time  which  the  Sun  takes  in  the  first  part  of 
its  course,  is  exactly  compensated  by  its  proportionately  greater  distance, 
and  the  quantities  of  heat  which  it  conveys  to  the  Earth  are  the  same  while 
in  tiie  one  hemisphere  or  the  other,  north  or  south."  Humboldt  abo 
quotes  Amgo  on  Excentricity:  "As  the  exccntricity  always  has  been,  and 
always  will  be,  very  small,  the  influence  of  the  secular  variations  of  the 
quantity  of  solar  heat  received  by  the  Earth  upon  the  mean  temperature 
would  api)ear  also  to  be  very  limited. "  If  these  opinions  be  true  we  most 
look  to  earthly  causes;  and  not  to  the  Earth's  orbital  excentricity  produced 
by  conjunction  of  planets  in  the  heavens,  or  variable  heats  from  the  Sun. 

There  is,  however,  one  cause  besides  the  elevation  of  the  mountains, 
and  the  inter-continental  influx  of  the  Arctic  Sea,  whereby  the  temper&ture 
of  Northwestern  Europe,  may  at  sometime,  havelwen  greatly  reduced,  and 
that  without  any  cause  at  varianro  with  the  normal  physical  laws.  We 
liavc  slu'wn  msiny  pnK)rs  why  there  was  a  central  ocean  lietween  the  widely 
spreadiiiLT  systems  of  mountains  of  the  Kastern  and  Western  parts  of  Nortli 
AnKTi<*a.  It  may  liencc  have  been  that  the  waters  heaped  up  by  the 
Earth's  rotarv  motion,  and  the  trade  winds  into  the  Gulf  of  Mexico,  found 
a  passair<' throui^h  that  inter-continental  sea;  and  were  not,  as  now.  com- 
pelled to  rind  their  exit  by  Cape  Florida  and  the  Atlantic  Ocean,  to  n»ach 
and  warm  WestiTn  Europe.  Dr.  Dawson  did  not  suggest  such  a  cause  for 
such  effect ;  hut  said  what  would  truly  he  the  ctmsequence  of  such  caase 
when  he  slid,  "any  chanixe  that  would  allow  the  equatorial  current  to  pnr- 
sue  its  eourse  throUD^h  to  the  Pacific,  or  along  the  great  inland  valley  of 
North  America,  would  reduce  the  British  seas  to  a  boreal  condition." 
Dawson,  79.  The  fact  shown,  the  induction  is  lejritimate  and  inevitable; 
and  seems  to  be  ])roved  by  established  isothermal  lines,  shewing  how  greatly 
the  gulf  stream  mitigates  climate. 

IIow  then  are  we  to  account  for  a  past  period  of  glaciation,  of  whatever 
intensity,  greater  than  at  the  present  time  in  certain  places.  We  may  do 
it  without  invoking  abnormal  causes.  An  adequate  Cause  exists  within 
less  than  five  miles  of  every  foot  of  the  surface  of  the  earth.  Within  that 
limit,  with  land  elevation  to  the  height  of  the  upper  snowline,  and  breadth 
to  hold  an  adequate  Mer  de  Glace,  yet  with  a  sufficient  declivity  to  put  the 
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liai  In  imiUon  tiy  (cratitaUim,  w  \mvv  nil  th«  condiiiuiis  luiccmnry  to 
■cuuunt  fur  nil  tite  gkniiulcia  anil  gloclvrs  of  witiidi  wo  Bnd  tlic  tnu«*  in 
every  muniry.  Tlial  ilir t;!^^!!^ ^laciero Unve  liiu]  sudi rauwdfioiiis npimront 
drwa  ibuir  I'flucU  ivmnining  wIutc  thu  glnci<T  \tx  lefl  tbciii.  Within  ri.'n<.-li 
U  crecltip  prwiiicing  iiioiinlain.  or  wi«llleiii*nscaln  tlieArrlic.  TlicflCKri! 
MlAltdui;  cniiiMa  fomll  west*  wiUiin  llie  mngeuilliemiisfs.  TliL-groiiriuiif 
greator  glnckn  nrv  wn  in  pamllel  lines  ni  greni  liel^liu  on  thr  innitninin 
•iJea  uf  Lhc  ^lucier-vttllcys,  wliun  Klndtis  now  ar«,  nnd  in  tItoiiBands  of 
places  wlirrc.'  Ihc;  liavc  cuhmkI  U>  be  :  nnd  lliitrc  arc  the  morainr.*,  nntl  the 
rucka  inoutontte.  ruilndi*!)  nnd  sc'innl  rucks  in  IiIhih.',  und  tliuM  truiispurted, 
*11  having  on  cxarl  rclutlnn  to  tlit^  miiving  cnusc.  The  Ennh  li,v  Rcclus. 
Clt.  80,  Tliew  un)  lliv  (.-unuin  iiniuls  llmt  th«  mounlainN  Imvc  litivn  gruater, 
*nil  tlw  {.'VuiNimtiiin  not  Icaa.  lint  prohably  miicli  greater,  nlien  tiic  Eanh 
wma  waniiLT.  For  Ibiwi  a  euntln  filial  or  polar  ice-aliuci  wniild  in  nu  wisii  nt;- 
oniint.  It  is  nut  nottlvcl  and  i»  nn  unBtting  uxplanniion  of  ihi.-  iHiuldcra 
ii[>rvuil  HU  widi^ly  euutli  unil  oasl  of  tliu  ItHltic,  and  tvew  uver  S<xitlaud. 
Wnlnt  anil  England  ;  nnd  fluch  dL'-^ruu  of  cold  niuy  have  Iwcn  so  Indiiivil 
\ty  luoLiuijiiu  tli-valions  nnd  Arctic  tee,  currania  as  to  invite  Arctic  aaiiiuils 
uul  planiB  Hoiithwnnl  and  tu  drive  oihti  anIronU  funhcr  aoiitli.  "li  is 
BOW  bvyiind  all  Qiimtion,"  says  Rih^Iiis  that  the  nunieroiia  linva  uf  mcka 
wtticti  arn  found  hpn.-  and  thcnr  nil  orvr  Nortbi-m  RuMia  lure  i>niCL-cdcd 
bam  the  fcraniie  mountains  or  Scandinavia.  Whi>n  an  inimi>j]s><  tvA  en- 
teDiIxd  over  Finland  bctwi.vn  tln'  UaUi<^  nnd  tlic  Polar  Ocean,  the  tilncks  of 
loe  which  foil  intotUc  water  that  waghrdihphaseof  lh«  Scandinavian  inouii- 
tKinA.  drinnl  awny  In  flutiilu«  tnwanla  the  wiiithi^oat  to  tin-  rliori's  nf  tlic 
vontineni  opposit"-.  Thi'  pmiuinoni  angles  of  tlie  granite  hlockit  cnniainml 
tn  the  niaasvaufllotiling  icu  liave  traced  out  long  furrun-sorcr  nil  ilie  points 
and  prujectlnns  of  tile  mcks  in  Finland,  which  was  [hen  only  a  toarinc 
alioftl.  M.  Nurdenskiuld  lia«  ascertained  thai  almost  all  tlii^se  liuei  uf 
vnMliin  irnd  fnim  the  northwest  t«  the snuthiuisl,  andthntnll  the  roeks  wlih 
which  llie  iceberas  have  eoiuo  into  ciinlact  are  pulislied  ou  the  side  wliii'li 
bcca  toward  Scandinavia,  wliile  an  the  other  Hide  they  linve  in  every  cnaci 
nbUned  their  nnfreo  surfacea,  iheir  projectionti  and  their  clefts.  With  n- 
pui)  tu  tliP  lH>ii]ilcr«  ihr-nisclves,  lliey  arc  all  more  ninnded  liy  friction  Ilic 
nwrrc  dbUinl  tliry  nre  from  Ihc  Swcodish  nioantains  of  wiiich  they  oner 
fonncid  a  pan."  Ih.  ^ttl.  And  the  same  effects  arc  tliere  yel  t.il(jng  place, 
0%  ■smallcrsHvle. 

During  Uu'  wininr  of  1*402-^1.  immense  massca  nf  Ice,  coming  fnim  Fin- 
laml,  wore  taat  upon  the  BDUlhcrn  cnaai  of  tliK'  gulf,  and  lliruwn  u^xm  the 
land  a  dlouinc^  of  mon<  tlian  three  hundred  yards  from  the  shore,  nnd  to  a 
Mfcbt  uf  lUiny  feet  above  the  level  of  the  sea,  The  ice  which  was  forty 
to  fifty  fi<et  iip(-p.  overwiiclmud  many  dwellings  anil  whole  forests.  Id  the 
UtVT  Inr^  i|tlautlties  uf  slones  were  subsetiuently  found,  which  lUe  ice 
left  when  It  thawed.  Iteclus.  219.  citing  Keyserling  and  Vnn  Bacr. 

The  Danish  Prwfrwor,  Dr.  Foiclibammur,  relates  a  striking  fael  to  show 
tliat  lar^  nunutiliex  of  rocky  fnigmcnLs  are  nnniinlly  carried  liy  ice  out  of 
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the  Baltic.  In  the  year  1807  he  says,  at  the  time  of  the  bombaidmat  of 
the  British. fleet,  an  English  sloop  of  war,  riding  at  andior  In  fbe  ioad%  tt 
Copenhagen,  blew  up.  In  1844,  a  tmstwortby  diver  foand  the  space  be- 
tween decks  entire,  but  covered  with  blocka  flrom  six  to  eight  cabte  fbet  la 
sbEe,  some  beaped  on  others ;  and  be  fimnd  all  the  iank  aldpa  he  virilid 
thus  loaded  with  rocks.  1  Lyell,  888.  Kow  when  tlie  Baltic  aea  was  opeMd 
to  the  north  pole,  and  when  much  of  Europe  south  of  the  Baltic  was  bekv 
the  water  level,  there  was  the  same  condition  there  as  baa  been  siMnni  ts 
have  been  in  North  America ;  namely,  an  open  sea  to  bear  down  loa^ifli 
fh>m  the  north  to  supply  the  drift  and  bouklen  that  an  found  qmadcm 
both  countries,  bring^g  with  them  a  cold  atmosphere. 

The  most  recent  account  of  the  drift  on  the  eastern  side  of  North  Wsta, 
by  D.  C.  Davies,  F.  G.  8.,  gives  us  his  conclusions :  *'l.  The  nujoritfof 
the  deposits  are  of  local  origin,  bebig  derived  flrom  the  mountainous  regiou  of 
North  Wales,  then  an  Archipelago  of  islands.  8.  But  ftom  the  plentitbl  sd- 
mixture  of  foreign  matter,  he  infers  an  open  $ea  on  the  north.  8.  He  ii' 
sists  upon  the  necessity  of  aqueous  eondiUons ;  the  coast  would  be  ptit^ 
ice-bound,  but  there  wie  no  general  ice-eap.  Besides  the  general  sites' 
tions  of  level  there  were  local  alteraiion§  of  leeel.  Proofk  of  this  woo 
to  be  seen  in  the  neighborhood  of  Oswestry,  beyond  wbldi  town  the  Sooldi 
granites  do  not  seem  to  pass.  This  the  author  considered  doe  to  eurrmH 
deflecting  the  iee-rafie,  &c.  Nature,  Feb.  17, 1878,  p.  818. 

Let  us  be  reassured,  then,  of  the  safety  of  Europe  and  North  Amelia^ 
and  the  world.    The  Creator,  we  nuiy  believe,  did  not  create  the  bestiafli 
of  this  Earth  and  plant  there  the  highest  civilizations  ever  seen  upon  it, 
with  piiriH>se  of  its  uttor  destruction.  Tlieso  countries  in  £uro|>c  and  Americi 
are  the  hojws  of  the  rare,  with  means  of  execution,  now  presented,  asthfy 
liavc  never  been  l)ef(»re.    There  is  a  uniformity  of  law.  and  staliiiityin 
Nature,  tliat  justify  man's  confidence  in  tlie  ruling  of  The  Supreme Poww, 
and  tliat  lie  is  gcKxl.     Tliey  who  most  profoundly  study  His  worlw  aretle 
most  thorouglily  c«)nvinced  that  there  is  no  eccentricity  or  caprice  in  Hi» 
Uule;  that  He  is  ''The  same  yesterday,  and  to-day,  and  forever."   Thes 
oscillations  of  the  Earth  have  become  almost  infinitcssimal;  the  verticil  ti  — 
brations  as  measured  by  tlie  temple  of  Jupiter  Serapis  have  not  exceeded 
thirty  feet;  many  volcanoes  have  been  sealed  up  and  people  live  «ecarel^'~ 
within  the  rim  of  former  craters;  the  Valley  of  the  Mississippi  will  nete^^ 
again  be  an  ocean's  l>ed;  the  Gulf  Stream  w^ill  continue  to  mitlgage  thecfi 
mate  of  Europe  and  preserve  it»  genial  termperature;  and  the  Earth  continn^^ 
tt)  turn  ui)on  its  axis,  and  to  revolve  in  its  orbit,  without  a  trcuior;  without 
&  moment's  loss  or  gain.    God's  balance  wheel  belts  this  Earth;  andfl* 
gave  to  our  globe  those  impulsions  in  its  rotation  and  orbit  which  wiflfo"^ 
ever  precisely  countemct  its  weight,  and  maintain  its  motions  wltli  sod* 
exadness  as  will  keep  all  truc^  time  forever.     Such  momentum  wasgiw^ 
once  forever.     If  not  so,  then  (»od  is  forever  sustaining  His  creation. 

This  earth  has  never,  and  upon  the  certain  evidence  of  Qeologr,  will 
never  sutTer  a  cataclysm.     The  fault*  t>f  strata  are  limited  and  loaJ;  ^ 
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tartuar  in  fiuliionixi  hy  r.tU'iiorngenriestliAt  lpvi>l,itU)ixitliAnil  Imiiiilfy  tbK  ^ 
worlil,  anil  Bi  !l  Tor  man's  iiso  anit  enjoyment,  but  which  cnn  nuvnr 
Uutmbllnilij or ibe cataract,  orthemajpHiyorUiEiDoaniainsi  matiyorihiMi> 
wned  with  never  wnstfd  anows.  Sonio  volt-anoes  yet  bum  lii  relieve 
Ut*  earlli  of  tliv  thmcs  iif  its  internal  heat  nnd  guefv  unit  tu  tamu 
nkrlbquakes;  jt!l  nn  the  latler  Bufflrmi;  agencies  needed  lo  ntiw^  tlin  iik 
I*itu  commenaumt'^ly  with  tlif  dcgrulaliona  of  thn  lilslntegnitiona  and 
emlom  of  prevailing;  frosta,  heats  and  niins.  Ngne  of  these,  huwpvcr  dis- 
turb tlin  gnnoral  mnvements  of  iLc  earth  in  its  orbit,  or  on  Its  axis,  by  the 
«URht(«t  vibfatluo,  or  cause  the  dulay  of  a  so»)nd  in  time  in  \U  annual 
ravolutiun.  The  Supreme  Ruler  has  tnkcn  into  Ibe  account  every  cause, 
d  Dniridcd  Againsl  diBturbance,  in  advance;  or  at  every  mumvnl  keeps 
All  lUngs  wljusled  to  abanlute  truth fiilucaa.  The  cooling  and  Bhrinbag^e  at 
the  earth's  crust,  would  iigion  inrclianical  |>rlnci)>le,  shorten  Ihi.' mdiuM  of 
the  e«nh'*  nxiK.  uid  hosicn  its  roialion,  anil  shorten  tlieday;  but  as  Hiinv 
holt  a»ya,  UiIh  in  i)roTi<led  HgHlnsl  hy  Ibe  celestial  movements  bein^  ailupted 
loibe  thennal  condition  uf  our  planet:  and  ''from  the  com|Nkrison  of  the 
*ecu1ar  inequalities  of  the  Moon  with  the  ecllpMS  observed  in  aneieut  times, 
it  follows  that  since  Iha  lime  of  Ilipporchus,  tlut  is.  for  two  tlionsand 
ymn,  the  length  of  (be  day  has  renainly  not  diminished  byilie  hiiiidrediti 
put  uf  a  second.  The  decrease  of  the  mean  beat  of  the  globe  during  a 
period  of  two  thoiuand  yean,  has  not,  tbererore.  taking  Ibu  extremes! 
Ilmii^  dinunished  m  much  as  ,4,  of  a  degree  ol  Fabrenlieil."  4  Humlfoldt's 
C'esmos,  188. 

Some  acientiUc  men.  and  some  that  may  not  be  inily  sucli.  swein  fimd  of 
Writing  acnant tonally,  to  diB|iur4ge  the  crrnllon  iind  lo  ninrm  mankind  »b 
1'  the  stability  and  permanence  of  our  planetary  home.  Andrew  WiUon, 
">  giving  his  tnivelo  in  -The  Abode  of  Snow.''  or  Himalaya,  in  the  flret 
f'*ge  uf  hlH  preface  suggests  tliat  It  is  not  "an  iniprolnlilc  theory  that  when 
™  •**iinmlalion  of  lev  round  Ibe  south  pole  haa  reachetl  a  certain  point. 
Wo  Imknceof  the  earth  must  besnddenly  denlroyed.  and  tliis  orhshall  almost 
•'^''btneously  turn  trunsvefBely  toitsaxia,  moving  IhegreHlncvans,  and  bo 
f^Ucingoncof  those  ryrlieaJaabuIrupAi'M,  vthichlheir  is  toi/itreiitanlobe- 
'  '^wvehefore  now  interfered  with  the  development  and  civilixatlnn  of  the 
^^n  race,"  Onp  supiHiscB,  of  eourse,  the  tmveler  to  be  play  till  ly  Jocum 
-■*  he  thus  upeaks  to  recomniend  his  frtvoriLe  Ilimalaya  as  a  safe  place  of 
'^t;  ihi\  lliinmcls  or  heavens  of  our  Aryan  ancestors;  yet  Prolessor 
•^'>*!ll  in  a  work  of  seiencu  is  even  more  senBationai,  and   has  several 
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'?^**^*^  bcailcd  "The  lleign  of  Universal  Winler."   ''The  Snn  Cooling 

■        ''  The  Machinery  of  the  Heavens  Running  Down  ;"  andipioics  Helra- 

"*■*  a«  saying,  "The  inexoruble  laws  of  mechanics  shew  tbal  the  store  of 

^  tlie  sun  must  be  Anally  exlinuBted."   ^nd  Ilius  tlic  author  of  the  ar- 

^^SKs"  in  Chamber's  Encyclopedia,  gives  Ids  views  of  the  finality  i 

"  I  to  be  tlic  Inst  scene  of  the  great  a 

darkness,  iis'in  liie  lie^nnmg.' 
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Either  Dien,  the  univeme  luu  Iteen  ant^ectMl  to  kw 
decay  liopoMlhle,  Md  all  things  tliat  nndergn  cbaa^ 
quantity  and  energy  to  pteserre  the  whule  fitrarer  la  fenhinii^ ; 
a  Power  that  ever  renewi  them  ;  fbr  we  Me  that 
'  hut  that  equal  quuititles  uf  matter  and  force  remain  «T»r  uficmlirv  « 
detection  of  a  moment'a  pan«ethroui;h  tbooMBdaof  jaari.  :  v.  IiImmu  tl 
of  an  atom  of  matter,  of  force,  of  heat,  or  light  wUhitiii  n   dbmnl,  I 
tremor  in  the  liarmony  nf  the  UnWene. 

Adhering  Btrictly  to  the  Baconian  canon  of  phlkaoivliy.   in  wliicbJ 
philoMiiher*  must  bo  held  ;  that  la,  to  proceed  only  on   irrll   M*c«nalH 
faciii,  and  thenra  making  Ind actions  only  In  aoooidanci-  ii'itii  tlii^ 
nature,  also  ascertained  as  bctB,  itU  submitted  that  It,  will  not  he  I 
tnat  creation  la  ever  growing  weaker,  is  not  rerglng  to  demy  nad  aanl 
latlon.    TIh  more  we  skall  know,  the  more  prnfoandl,v  tr  ihaH  c 
the  more  surely  sludl  we  l>e  rcHsnred  Uiat  this  earth  U  mil   tn  {vrialtl 
ice,  or  water,  or  Are;  tlut  the  furca  that  holds  the  eyflirtu 
planets  in  their  rotHry  movements  will  never  ab«te ;  thai  tnu»  arill  d 
to  cindera,  nor  tlieir  heat  and  light  be  spent  or  extlDgaln'.iviL     Ami  li 
uhaerrance  nf  the  same  canon  of  philosophy,  of  cert^ti   nMiprlalninnit  fl 
thcls  and  strictness  of  Induction,  we  must  also  Infer  ftnin  nil  rreoUaii.  >i 
creation's  laws,  that  it  liad  an  Aiittior  to  ^re  It  law,  who  wills  u>  ci 
itlhrever;  Him  of  whom  we  truthriilly  say,  "Thy  hw  !■  tbi- 
By,  "Tliy  Gi1thnilne«s  sliall  Thou  eiublMt  Uh  fwy  hex 
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Stated  Meeling,  June  16,  1876. 

Present,  7  nienibers, 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  accepting  membership  were  received  from  ])i-.  A.* 
E.  NordciiKkioKi,  dated  Philadelphia,  June  13,  1870.  ih: 
Juhliii  DaiiufuU,  duted  Philadelphia,  May  31,  1876,  Mr.  I. 
Lotlitim  Boll,  dated  Philadeli.Lia,  June  7, 1876,  and  Mr,  P. 
Cutilifl'o  Owen,  dated  2  Residences,  South  Kensington 
Mitsuum,  London,  Ma^  20,  1876. 

A  photograph  nt'  Dr.  L  Lea,  of  Pliiiadelphia,  was  received 
for  insertion  in  the  Album. 

Receipts  for  No.  92  Proceedings  were  received  (Tom  M. 
M.  fiokitansky  &  Hyrtl,  of  Vienna. 

A  letter  of  envoy  was  received  from  the  Royal  Bavarian 
Library,  dated  March  18,  1876. 

Notice  of  change  of  residence  from  St.  Petersburg  to 
J«im  of  M.  Bohtlinck  was  received  from  Watkine  &  Co.  )>er 
Smithsonian  Instiiution. 

Donations  fur  the  Library  were  anuouneed  from  Ibe 
Academies  at  Berlin,  Munich,  Boston,  Philadelphia,  and 
San  Francisco;  tbe  Societies  at  Leipzig,  Ulm,  Salem  and 
Soetou ;  the  Observatory  at  Munich  ;  the  Library  at  Mu- 
nich ;  the  Editors  of  the  Itcvue  I'olitique,  and  Xature ;  the 
X^ndon  Geographical,  Astj'onimiical,  and  Zoological  tiocie- 
tiea ;  Mr.  Edmund  Quincy,  I'rof,  O.  0.  Marsh,  Dr.  Isaac 
Tjol  ;  Sillimau's  Journal,  American  Chemist,  Journal  of 
Pharmacy,  Penn  Monthly,  and  the  MaaeachUBett.s  State 
Bnnrd  of  Health. 

The  Committee  on  Dr.  A^'alentino's  Memoir  reported  pro- 
gress, xnd  was  continued. 

The  dwith  of  Dr.  Geo.  Allen  was  announced  by  the  Sec^ 
iwtary,  and  on  motion  Prof.  Thompson,  of  the  University  of 
Pennsylvania,  was  appointed  to  prepare  an  obituary  notice 
of  the  deceased. 

Mr.  Price  communicated  the  following  circular,  read  and 
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unanimously  adopted  af  a  meeting  of  the  Comminionen  of 
Fairmount  Park,  held  June  5, 1876: 

TUBES  FOR  THB  FAXB1C017HT  PARK. 

This  Park  U  in  the  earliest  stage  of  its  formatioiu    A  principal  ftaton 
•f  its  beauty  must  consist  of  trees*  planted  in  manner  to  Pant  pluashig 
landscapes,  and  in  trees  planted  singly,  in  gnmpi^  and  gnrm.    The  Oom- 
niissioners  desire  also  to  add  a  botanical  interest  to  the  Puk,  bj  luKriBg  fai 
it  every  tree  that  will  stand  our  climate.    To  promote  this  ofc(|ect  and  do^ 
to  honor  the  name  of  Michaux,  father  and  son,  the  American  PhlkMO|iU- 
csl  Society  have  devoted  half  the  income  of  the  legacy  left  by  the  son  to 
the  Society,  of  aliout  three  hundred  dollars  (9800j  per  annnm.    Thb  hai 
been  applied  to  the  planting  of  the  Michaux  Qroye  of  oafcs^  and  to  hnpoit- 
iug  and  planting  in  our  nurseries  many  yarieties  of  oak%  Ac    ThesB- 
nouncenient  is  now  made,  during  the  holding  of  the  Centennial  Interns- 
tional  Exhibition  as  tin  auspicious  occasion  to  inyite  oontribotlons  of  treei^ 
acorns  and  seeds,  fh>m  all  parts  of  the  world,  and  fh>m  all  penons  who 
love  the  beautifbl  in  landscape  and  to  promote  botanical  science. 

Communications  may  be  made  to  Eli  K.  Price,  Na  709  Walnut  Btnei 
Pliiludelphia,  Cliairiiian  of  Committee  on  Trees  and  Nurseries  in  the  PNk 
Commfssfon,  and  Chairman  of  the  Committee  on  Michanx  Fond  in  tbi 
American  Philosophical  Society. 

Mr.  Price  exhibited  Bpccimen  twigs,  bearing  leaves,  broken 
tVoni  every  variety  of  oak  imported  and  growing  in  the 
Michaux  Grove.  Resi^ecting  tliis  grove  he  desired  to  have 
this  minute  i»laced  on  the  Journal  of  the  Society. 

The  Chainiiaii  of  the  Connnittee  on  the  Michaux  Grove 
reports,  that  he  has  visited  to  day   the  Fairmount  Parl^ 
Nursery,  and  found  the  j^rounds  well  taken  care  of,  and  ib^ 
large  stock  of   trees  in   a   flourishing  condition.     Of  tb® 
acorns  planted  before  last  winter  nearly  all  have  grown  e^" 
copt  those  of  the  ''  Bartram  Oak;"  and  of  the  fifty  or  si^*^^^ 
of  these  phmted,  not  one  has  grown.     So  far  the  proof  is     ^ 
favor  of  that  oak  being  a  hybrid. 

Mr.  Davenport  being  invited  to  speak  of  the  Euoalypt  ^ 
trees  of  Australia,  and  the  jirobability  of  growing  certa^^^ 
specries  of  Eucalyptus  in  our  latitude,  remarked  that  t» 
botanical  information  was  drawn  chiefly  from  the  prct 
thorough  rcconnoisance  of  that  continent  by  Dr.  Schomber^' 
Director  of  the  Botanical  Ganlens  at  Adelaide,  and  Bar<^^ 
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<n  Miillor,  Director  of  ttio  Gardcna  at  Melbourne,  who 
Joj^niJECd  about  one  hundred  and  fifty  specien  or  varie- 
IS  of  Kufiilyptus,  many  of  large  size,  some  growing 
andly  on  arid  plains,  othen)  on  Australiau  "  Alps"  and 
Pyrooees"  at  various  elevations;  the  highest  uiountaiu 
tnoiitd  being  not  almve  7000  feet  over  sea  level.  Some  of 
ese  mouutain  kinds  will  probably  grow  in  Philadelphia, 
d  he  will  be  happy  to  assist  their  introduction.  lie  had 
BO  large  plantations  of  Eucalyptus  between  St.  Jose  and 
.n  Franciaco,  and  others  growing  in  the  interior.  lie  had 
IDS  to  the  conclusion  in  his  own  mind  many  years  ago 
ftt  the  fragrance  diffused  through  the  Australian  atnios- 
lere  by  the  essential  oils  of  these  trees  must  account  in 
rt  for  the  reuiarkable  immunity  which  settlers  and  trav- 
ire,  however  exposeil  at  night  in  the  bush,  had  always 
joyed  against  malarious  fevers,  although  thu  climate  was 
hot  as  in  malarious  districts  of  Italy.  No  malaria  was 
LLOirn,  although  low  typhoid  fevers  were  not  unknown. 
Mr.  Davenport  remarked  the  great  ditierence  between  the 
igetation  of  Adelaide  and  Philadelphia,  and  had  been 
jpch  irapreaaed  by  the  exuberant  foliage  of  the  Park 
bund  the  Centennial  grounds. 

|*rof.  Houston  roiwirted  the  result  of  his  proposed  experi- 
jjt  with  the  19"  Freeuel  lens  through  which,  about  two 
Iks  ago,  he  had  concentrated  the  beams  of  a  full  moon  in 
r  about  a  quarter  of  an  inch  diameter,  on  the  flags 
iCrooke's  radiometer,  without  obtaining  the  least  move- 
;  whereas  the  same  instrument,  at  the  same  time,  was 
I  by  the  heat  of  boiling  water  in  a  gloas  tube,  but  was 
Insitive  to  radiant  heat  below  about  212°.  In  a  room, 
frer,  the  heat  of  the  hand  would  move  it,  a  lighted 
1  would  make  it  move  swiftly,  even  the  dull  red  glow 
lextinguished  end  of  a  match  gave  a  seti^iblo  motion. 
^ing  nominations  793  and  803  were  read. 
ftthe  meeting  was  adjourned. 
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Stated  Meeting y  July  21, 1876. 
Present,  6  members. 

Dr.  LeContb  in  the  Chair. 

The  reading  of  the  minutes  was  dispensed  with. 

Letters  of  acknowledscment  were  received  from  Mr.  C. 
E.  Dutton,  dated  Omaha  (97),  and  Mr.  A.  H.  Worthen, 
Warsaw,  111.  (97). 

A  letter  of  envoy  was  received  from  the  Smithsonian 
Institution,  dated  Washington,  July  20. 

A  letter  was  received  from  Prof.  Charles  E.  Anthon, 
dated  College  of  the  City  of  New  York,  June  29, 1876,  with 
the  coin  and  description  referred  to  in  his  letter  of  Febru- 
ary 11th,  read  at  the  meeting  of  February  18,  1876. 

A  letter  was  received  from  Mr.  Charles  A.  Kesselmeyer, 
dated  1  Peter  Street,  Manchester,  England,  2l8t  June,  1876, 
presenting  to  the  Society  a  copy  of  his  **  Calendarium  Per- 
pctuum  Mobile/'  and  enclosing  a  photograph  with  an  ex- 
planation of  the  same. 

Donations  for  the  Library  were  received  from  the  Berlin 
Pliysi(;al  Society ;  (Tcrnian  Geological  Society ;  Royal  Prus- 
sian Academy  ;  Dr.  L.  Wcdekunde ;   Bamburg,  Freiburg, 
and  C'lioni!)itz  Natural  History  Societies;  F.  Kramer;  Ul^ 
Anti([narian  Society;  Royal   Academy  of  Belgium ;  Roy^^ 
Academy,    Amsterdam  ;    Netherland  Botanical  Society   ^^ 
Niniegen  :  Paris  Gcoc^rapbical  Society;  Bureau  des  Lon^^* 
tilde;  Annales  des  Mines;  Academy  of  Medicine;  Edito^ 
of  Nouvelles  Meteorologiques  and   Revue  Politic[ue,  Pari^  ' 
Col.  E.  Belleville;  Tnri!i  University  Observatory;  G.  Ma '^' 
zola;  Prof.  A.  Dorna  ;  Society  of  Arts,  Victoria  Institute ^' 
Roval    Asiatic,  and    Astronomical    Societies,   and    Natur^' 
London;  Royal  Socioty,  Tasmania;  Academy  of  Arts  ai'^  ^ 
Sciences,  Connecticut ;  Silliman  k  Dana  ;  Yale  College;  M^    ^ 
Osnia!!  Fisher;  Essex  Institute,  Salem  ;  Peabody  Institut^^^ 
Editors  of  American  Choniist ;  Dr.  C.  H.  Berendt ;  Pharm        ^ 
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ceutical  Association ;  Editors  of  the  Penn  Monthly ;  Frank- 
lin Institute  ;  Editors  of  the  Medical  News  and  Journal; 
Mr.  Robert  Briggs,  C.E. ;  Baltimore  Peabody  Institute ; 
United  States  National  Museum  ;  Geological  Survey  of  the 
Territories ;  6.  B.  Goode ;  Dr.  Newberry ;  East  Tennes- 
see University ;  Academy  of  Science,  St.  Louis ;  G.  A.  En- 
gelmann ;  and  Hudson  Hall,  Savannah. 

A  donation  for  the  Cabinet  was  received  from  Prof. 
Charles  E.  Anthon,  of  a  coin  of  1670,  the  date  of  the  settle- 
ment of  Quebec,  struck  by  order  of  Louis  XIV.,  the  first 
currency  of  French  North  America. 

The  death  of  Prof.  J.  J.  Xaup,  of  Darmstadt,  was  an- 
nounced by  letter  of  Prof.  Joseph  Henry,  dated  July  20, 
1876. 

A  communication  received  from  Prof.  Charles  E.  Anthon 
was  entitled,  "  On  a  Silver  Louis  of  Fifteen  Sous,  struck 
under  Louis  XIV.  for  circulation." 

Prof.  Chase  communicated  a  note  on  suggestions  of  Cos- 
mical  and  Kinetic  Harmony  by  Profs.  Alexander,  Pierce, 
Lovering,  and  others,  and  on  some  of  the  mathematical 
principles  involved. 

Pending  nominations  793  and  803  were  read  and  balloted 
for. 

The  letters  of  Prof.  Henry  and  Charles  A.  Kesselmeyer 
were  referred  to  the  Secretaries  with  power  to  act. 

On  scrutiny  of  the  ballot  boxes,  the  following  persons 
were  declared  by  the  presiding  officer  duly  elected  members 
of  the  Society,  viz: 

Prof.  Richard  Ackerman  of  Sweden. 

Prof.  John  Johnson  of  Middletown,  Conn. 

And  the  meeting  was  adjourned. 


2d2 

Stated  Meeting^  August  18, 1876. 
Present,  6  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

The  minutes  of  the  last  meeting  were  read. 

Letters  of  envoy  were  received  from  the  Smithsonian  In- 
stitution, U.  S.  Coast  Survey  Office,  London  Meteorological 
Office,  Boston  Society  of  Natural  History,  and  Gten.  Henry 
L.  Abbot. 

Letters  of  acknowledgment  were  received  from  the  Bos- 
ton Society  of  Natural  History,  July  28th,  (XV,  ii.;  94,  97); 
Royal  Astronomical  Society,  London,  July  11th  (XV,  ii.;  62, 
88);  East  Tennessee  University,  Knoxville,  July  22d  (97); 
and  various  libraries  and  members  receiving  Proceedings 
No.  97. 

A  letter  was  received  from  Prof.  G.  A.  Matile  requesting 
the  loan  of  archaeological  specimens  from  the  Cabinet  to 
make  casts  from  them  for  the  Princeton  Museum. 

Photographs  of  Prof.  Thomas  C.  Archer  and  Dr.  II.  R« 
Gopix?rt  were  received  for  the  Album. 

Poiiations  for  the  Lil>rury  were  received  from  the  Aciid' 
eniies  at  Berlin  and  Bruselles ;  the  Congress  of  Naturalis^^ 
at  Berlin;  the  Societies  at  Marburg,  Gorlitz,  Bremen,  an*^^ 
Bonloanx ;  Zoological  Garden  at  P'rankfort ;  Geographical 
Society,  E<litors  of  tlie  Revue   Politique,  and   M.  P.  Yvh^ 
iiieaux,  at  Paris:  Royal   Astronotnical   Society,   Mr.   T.   H    - 
Tizard,  Mr.  J.  M.  Stnart,  and   Eilitors  of  Xature,  London 
Geoloi^ical    Survey   of     Catiada :    Sillinian   &   Dana,   Xew"*^ 
Haven  ;  Editoi-s  of  the  Penn  Monthly,  Medical  News,  ani-^ 
American  Journal  of  Pharmacy,  Phihulelphia  ;  Gen.  II.  L.  ^ 
Abb<»t ;  V.  S.  Coast  Survey  ;  Dr.  Newberry,  and  the  Rio  Jan-    ^ 
eiro  Museum. 

Mr.  Chase  remarked  uiK>n  the  closeness  of  aorreenient 
between  the  estimates  of  solar  radiatinu:  force  derived  from 
Crook's  Radiometer  and  from  tin-  Xchuhir  IIyj>othesi8. 


r.  Crcsaon  described  succcioful  experiments  with  Wnot- 
4  metliod  of  utilizing  coal  dost  iu  looomntives  and  ocenD 
lu era,  and  in  puddling  iron  ;  exiiibitiug  samples  of  the 
refined  in  ttic  pmcess. 

6W  nomination  804  wm  read. 

'r.  Fraley  reported  as  reooiveil  and  paid  to  the  Treasurer 

interest  on  the  Michaux  Legacy,  due  July  1, 1876. 

D  motion  of  Mr.  Chaae,  seconded   by  Dr.   LeConte,  the 

Ettora  were  authorized  to  furniMh  Profs.  Guyot  and  Matile 

I  antiquities  as  they  may  wish  to  copy,  taking  the  usual 

ranteea  for  their  safe  return. 

pplications  of  Messrs.  Trtihner  &   Co.,  and  othoi-s,  for 

e»  of  Transactions  and  Proceedings,  were  refern^  to  the 

rarian  with  power  to  act. 

nd  the  meeting  was  adjourned. 


Slated  Mceiinff,  September  15, 1876. 

Present,  15  members. 

Vice-President,  Mr.  Frai.by,  in  the  Chair. 

»r8  of  acknowledgment  were  received  from  tlie  Leii>- 

fctrOTioniical  Society,  dated  May,  (xiv.,  93,  94,  95);  tlie 

IFoundation,  Ilariem  (94);  the  Royal  Society  of  Sci- 

■ijttingcn,   April  (XV,  94);  the  Central  Institute  of 

T.Iogy  ut  Vienna,  June  (93,  94);  the  Royal  Academy, 

\ium,  March  12  {XV,  i.  ii.,  94  and  XV,  93);  the  U. 

I  Observatory,  Waahington,  Jane  30,  (97);  and  the 

[►-Botanical  Society,  Vienna.  May  (92). 

f  («iv.)y  were  received  from  the  Royal  Observa- 
o,  dated  July  18;  Royal  Academy,  Amsterdam, 
|[  15,  1874;  Mr.  Geo.  Engelmann,  St.  Louis,  July 
KMrtioent  of  the  Interior,  and  the  De[iartmcnt  of 
Bhington,  June  29th  and  August  17,  187ti. 


Donations  for  the  Library  were  repeivod  from  the  Acad- 
emies at  Cnpeiitmgen,  BrusBcIa,  Rorac,  and  Philudolphi*;! 
the  GeoI(^icBl,  ZoologicHi,  am!  Aiilhropoloj^ical  SoeietiesiH 
Vienna;  the  Art  Union  at  Ulm  ;  the  GeOffrupliicul  fc'ociety,-^ 
Editors  of  Nouvelles  M^t^orologiquea  iind  RevDc  PoliU. 
iqne-,  at  Paris ;  the  Antiquarian  Society,  Dr.  Joseph  Preet-.; 
wick,  and  the  Editors  of  Nature,  in  London  ;  the  Melbonnaf 
Mining  Sarvcy;  Mnitie  Iliatorital  Society  ;  "Esaax  Itistitutejl 
Dr.  H.  Qirrington ;  Boston  Society  of  Nutnral  History; 
Hon.  R.  0.  Wiiitiiroii:  Dr.  S.  A.  Grcon;  Silliman  &  Dan*, 
New;  Haven ;  Editors  of  the  American  Olieraist ;  Prof.  8. 
A.  MatUe,  Franklin  Institute,  Ooltego  of  Surgeons,  and  i 
Editors  of  the  Penii  Monthly,  Medical  News,  and  Joumri  * 
of  Pbamuicy,  in  Philadelphia;  IT.  S.  Departmentu  of  War  | 
and  State,  Snrgoon  OcnumI,  and  Signal  Service  Bure<ia,  . 
■Washington  ;  Editor  of  the  Soientifio  Monthly  at  Toledo;  J 
U.  Stempol  at  Chicago;  and  Dr.  Jarvia  of  Dorcheitai^.l 
MassachoMittt*.  I 

A  pbotograpli  of  Dr.  T.  &.  Hunt  was  presented  for  insetv-l 
tion  in  the  Album.  1 

A  letter  fmm  Prof.  J.  Henry,  requesting  attention  to  » 
letter  from  the  Holland  Society  of  Science,  waa  referred  tn 
the  Librarian  with  power  to  supply  duticieneies  in  the  seriffl 
of  A.  P.  S.  Publicationa  in  the  Library  of  that  Society. 

A  letter  from  tho  Freiburg  Natui-al  History  Society  wW 
referred  to  the  Librarian  with  power  to  supply  Proc.  89. 

A  letter  respecting  deficiencies  was  received  from  the 
Society  at  \V'urtenilnir!f  :inil  n-t'erred  to  tin.-  Lilinriaii, 

A  letter  from  D.  S.  Sheldon,  Librarian  of  Griawold  Col- 
lege, Davenport,  Iowa,  asking  for  Dr.  Hor.  Wood's  meinoi' 
on  Myriapoda  waa  referred  to  Dr.  Wood. 

A  circular  was  received  from  the  6oci6t6  dea  VoyigBi** 
Paris. 

Mr.  Lesley  exhibited  a  neatly  executed  colored  geolojpOS^ 
lithograph  map  of  Mr.  B.  S.  Lyman's  Official  Survey  (rftb*s 
Island  of  Yeaso,  as  the  first  work  of  thei  kind  done  i** 
Japan. 
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I  Dr.  Hunt,  on  invUntton,  ileacpibetl  the  IiiBtory  of  geiilogi- 
kt  opinion  rcspucting  the  guoisses,  green  rocka  and  other 
ll-t«mor[>hie  stnitu  nf  tlie  A][s,  with  the  recent  neconlanoe 
f  tha  views  of  Gflstahli  nnd  Favi-e,  aa  opposed  to  thoee  of 
(Ory  mul  others,  with  previously'  [luWished  views  of  his 
wn,  aft«r  he  hud  recognized  tlie  Laureiitian,  Iluroniaii  and 
kuntulbuii  i^ysteiiis  in  the  iuu«6if  of  Mont  Blunc. 

I  Pending  iioniiiisitions  X.J9.  804,  805,  80(5,  nnd  807  were 

tOii  motion  the  use  of  the  Hall  was  granted  to  ilie  Com- 
Biwioiicra  of  the  Geologieiil  Survey  for  their  meeting  on 

s  19lh  iiisl. 
I  On  motion  of  Mr.  Peurse  it  was  resolved,  That  the  ItoaM 

r  ConimiBsioners  be  requested  to  reeonimeud  to  the  Gov- 
^iior  of  Pennsylvania  the  propriety  of  taking  aach  lueaa- 
s  luny  be  necessary  for  preserving  the  collections  of 
ke  Geological  Survey  in   the  same  place  in  which  the  col- 

Hctioiis  presented  by  the  Coniniiseionci'S  of  foreign  govern- 
betitA  may  be  nrranged. 
[  And  the  meeting  waa  adjourned, 

^^m  Staled  Meeting,   October  l(fi,i»'iQ. 

^^^^K  Present,  10  members. 

^^^ft  Secretury,  I)b.  Le  Contb,  in  the  Chair. 

^^^Hbor,  a  newly  elected  member,  was  introduced  to  tlie" 
fwiding  officer  and  took  his  seat. 

A  letter  of  acknowledgment  was  received  from  the  Ob- 
Watory  at  Prague, dated  Sept.  4  (XV.  ii,  93, 94),  from  the  E. 
ftological  Society  of  Ireland,  Sept.  IBth  (XIV  Pme.l,  and 
'In  various  correspondents  by  postal  cards  (97). 
X.etlers  of  envoy  were  received  from  the  Society  at  Mar- 
»^,  April  1876  ;— tho  French  Ministry  of  Public  Works, 
[Wt.  1876,  desiring  a  return  donation  of  some  books  on  civil 
fineering  or  technology  for  the  library  of  the  Ecoledes  Pouts 
^aoc  AUBR.  rmi.os.  eoc.  svi.  OS.  3j 
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et  ChaufiB^ea  in  Paris ;  from  the  Linnean  Society,  dated 
LoDdon,  Aug.  18th ;  from  the  Meteorological  Office,  dated 
London,  Aug.  1876 ;  from  the  Secretary  of  the  State  of  Il- 
linois ;  and  from  the  Davenport  (Iowa)  Aoadomy  of  Katanl 
Sciences,  Sept.  16th,  desiring  complete  sets  of  Timnaactirai 
and  Proceedings. 

A  letter  was  received  from  Mr.  C.  A.  Eesaelmeyer,  1  Peter 
Street,  Manchester,  England,  presenting  a  copy  of  his  Gud 
Calendarium. 

Donations  for  the  Library  were  received  from  the  R.  Bel- 
gian Academy  ;  French  Ministry  of  Public  Works;  Anmlei 
des  Mines ;  Nature ;  Linnean  Society  ;  Society  of  Antiqei- 
ries;  li.  Geologicul  Society  of  Ireland;  Sillimanand  Dam; 
Editors  of  the  American  Library  Journal  and  Medical  Xewi; 
Buffalo  Society  of  Natural  Sciences ;  and  the  Davenport 
Academy  of  Natural  Sciences. 

Professor  Houston  made  an  exhibition  of  a  new  tele- 
graphic machine  called  a  ^^  Pneumo-dynamic  Belay  Soander," 
where  the  local  battery  is  replaced  by  compressed  fluid,  and 
expluined  it  by  a  working  model  and  diagram.  Attachedto 
the  armature  is  a  bent  lever,  with  a  valve  mechanism  open- 
ing and  closing  a  conduit  leading  from  a  reservoir  of  con- 
densed air.  The  issuing  air  swells  out  a  diaphragm  of  rub- 
ber cloth  covering  a  space  of  one  sixty-fourth  of  an  inch, 
and  moves  a  disc,  which  moves  the  striking  lever,  the  return 
stroke  being  eiiected  by  a  spring.  The  balance  of  the  valve 
is  so  a<ljusted  as  to  diminish  for  opening  the  valve.  Thisi* 
affected  by  an  accessory  diaphragm  pressing  upon  the  other 
arm  of  the  bent  lever;  the  tensitm  is  then  equal  to  the  ad- 
justed diffei*ence.  The  instrument  works  with  rapidity 
enough  to  get  resiH>nses  easily  to  thirty-six  beats  per  second. 

JViiding  nominations  Nos.  804,  805,  806,  807,  and  new 
nomination  No.  808,  were  read. 

On  motion  of  Mr.  Gabb,  the  committee  on  Dr.  Valentino'* 
j)ai>er  was  requoste<l  to  rei>ort  at  the  next  meeting. 

And  the  meeting  was  adjourned. 
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■d  Meeting,  Odolx:r  20M,187G. 

Pi-eaeiit,  20  niembers. 

Vice-President,  Mr.  Fkaley,  iu  the  Chair. 

t«r9  of  acknowledgment  were  received  from  the  J.  V. 
Wiirteiubcrg,  dated  Stutlgard,  Juno  24tb  (complete 
T.  4  P) ;  the  Swiss  Society  at  Berne  (92-96J,  and  Pro- 
C.  E.  AnthoD,  dated  New  York,  Oct.  19. 
terfl  of  envoy  were  received  from  the  Swedish  Academy, 
holni,  July,  1876 ;  Royal  Saxon  Society,  Leipzig,  June 
138  Society,  Bertie ;  and  Royal  Belgian  Academy,  Brux- 

lations  for  the  Library  were  received  from  the  Acade- 
Bt  St.  Petersburg,  Stockholm,  Copenhagen,  and  Brnx- 
t he  Observatories  at  St.  Petersburg,  and  Prague;  the 
gical,  Geograpliical,  Zoological,  and  Meteorological 
iitions  at  Vienna ;  the  German  Geological  Society, 
I ;  the  Saxon  Society  at  Leipzig-;  the  Societies  at  Stutt- 
Ulm.  Bern,  and  Lyons  ;  M.  de  Koninck  at  Brusselles  ; 
eographical  and  Antiquarian  Societies  at  Paris;  the 
aphical  Society,  the  Victoria  Institute  and  Mature, 
>n;  the  Glasgow  Philosophical  Society;  Melbourne 
!tor  of  Minos;  Canadian  Journal;  Kssex  Institute; 
II  Nat.  Hist.  Society,  and  Massachusetts  Commission  to 
eatennial;  Cambridge  Museum;  American  Antiqua- 
ociety;  Franklin  Institute;  Penn  Monthly;  Journal 
anoacy,  American  Journal  of  the  Medical  Sciences  ; 
Jigineer  Department  of  the  United  Stnt^  Army, 
lations  for  the  Cabinet  were  reported  from  Professor 
:,  of  copies  of  original  antiquities  in  the  Museum  of 
iton  College,  made  by  I'rofessor  Malile,  who,  with 
sc^iea,  returned  to  the  Cabinet  the  originals  loaned  to 
rom  tlie  Poinsett  collection,  having  made  copies  of 
for  tlio  Princeton  Museum.  Other  originals  were 
sleeted  to  be  copied  and  returned  in  due  order. 
Secretary,  in  exhibiting  these  donations,  wiid  that  they 
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were  copies  of  prehistoric  remains :  snakes,  tortoises,  tod 
other  bizarre  figures,  found  in  Porto  Rico. 

He  had  suggested  to  Professor  Matile  that  certain  dofili- 
cates  in  the  Poinsett  collection  might  be  exchanged  ftr 
duplicates  in  the  Princeton  collection.  Mr.  Matile  and Mi^ 
Quyot  subsequently  re<|uested  that  the  Society  would  coa* 
sider  a  request  for  such  exchanges;  Mr.  Matile  selected  dopli* 
catos ;  and  the  Secretary  displayed  specimens  of  the  selectioi 
to  show  in  what  form  the  exchanges  might  be  effected. 

The  death  of  Sir  William  Jardine^  and  Dr.  John  Hughes 
Bennett,  of  E<linburgh,  members  of  this  Society,  was  put  a 
reconl,  the  Smithsonian  Institution  having  returned  copiei 
of  the  Proceedings  so  marked. 

The  Counnittee  on  Dr.  Valentino's  Memoir  reported  thit 
they  considered  it  advis^ible  to  return  it  to  the  author  for 
certain  etnendations,  which,  on  motion,  was  so  ordered. 

Dr.  Gentli  reported  his  discovery  of  a  new  mineral,  the 
telluride  of  mercury,  in  the  Keystone  Lode,  Magnolia  K*- 
trict,  (yolorado.     Further  investigations  are  in  progress  and 

will  be  roj>orted.  The  ore  contains  no  silver.  Native  mer- 
curv  is  sai<l  to  have  been  noticed  in  the  mine.  * 

PciKJini,^  nominations  804,  80o,  80G,  807,  808,  aud  nev 
nominations  800,  SlO,  811,  812,  were  read. 

Pallot^  were  tho!i  cast  for  Xo8.  804  to  808. 

The  subject  of  providing  additional  conveniences  for  the 
nicinlH'i-s  in  the  rooms  of  the  Society  was  referred  to  the 
Hall  Committee  with  power  to  act. 

'^I'lie  formal  application  of  Mr.  Wooten  for  the  premium  of 
$.')0o  lor  invcntiiii:;  a  succcsstnl  method  of  usinsT  aatliracit* 
slack  was  referred  to  the  Othcers  and  Council. 

On  motion,  the  snhject  (>f  exchanges  of  duplicates  wit*^ 
the  Trinccton  Museum  was  referred  to  the  Curators,  with iO' 
struct  ions  to  report  their  acti»>n  at  the  next  nieetins. 

Mr.  Lesley  communicated  the  fact  of  ex[>erinient5  ki^S 
made  at  .lohnstown,  hv  onhr  of  the  Geoloorical  ConiniiiJsioOt 
to  ohtain  some  reliahlo  \\\r\<  ahout  the  conduct  of  mixed  an- 

•  Vr.  'Ji'Ulh  has  iiainnl  tin-  !.•  >^  -I't  .-ifs  OdorodoiU'. 


2d0 

Eite  nnd  bituminous  ftlacks,  with  and  witliout  2>itfli,  in 
nke  oven. 
'.  Briggs  urged  the  need  of  circumspection  in  offering 
I  decreeing  prerainms  to  inventors  hefore  continuous  and 
pplotc*  itucceaa ;  and  instanced  the  uae  of  all  the  anthra- 
I  ^Inck  in  the  manufacturing  establislimenfa  of  New 
pknd  for  the  laat  twenty  jeara,  l)y  a  variety  of  methods, 
pf  them  BucceRsful.  In  respect  of  the  mixed  anthracite 
I  bituminous  olacks  his  experience  b^d  been  that  their 
pbiocd  clinkers  were  so  much  worse  than  tlie  clinkers 
n  either  one  scjiarately  that  the  mixture  could  not  be  used 
Ihe  fire  box, 

the  meeting  was  adjourned  after  scrutiny  of  tbo  ballot 
I  by  the  presiding  officer,  who  declared  the  following 
Bon»  d  uly  elected  members : 

".  Sumuel  Davenport,  of  Adelaide,  Australia, 
pom  Pedro  d'Alcantara,  Emperor  of  Brazil. 
|olin  F.  Hartranft,  Governor  of  Pennsylvania. 
' !.  W.  Milnor  Roberts,  of  New  York. 

;  R.  Qrote,  Director  Mua.  Buffalo  S.  N.  H. 


Stalffl  Meeting,  November  Zrd,  1876. 
Present,  18  membei-a. 
iee-P resident,  Mr.  Fralev,  in  the  Chair. 
TjatttiPa  accepting  merabership  were  received  from  Mr. 
uaol  Davenport,  dated  Main  Cent.  Building,  Pliila.,  Oct. 
Mp.  a.  R.  Grote,  dated  Buffalo.  New  York,  Oct.  26  ; 
John  Johnston,  dated  812  Bi-oadway,  N.  Y.,  Oct.  31, 
t. 

i  letter  from  Professor  Jos.  llenry,  dated  Smith.  Inst. 
Islington,  D.  C,  Oct.  27,  requested  a  set  of  Transactions 
Itlie  Wellington  Museum,  in  New  Zealand,  under  the 
rge  of  Dr.  Hector,  Director  of  the  Geological  Survey.  On 
lion  the  request  was  granted. 

Donations  for  the  Library  were  received  from  Mr.  Levi 
hfln  (Kfliticushi,  Tokio,  Japan);  the  Academies  of  Ber- 
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lin  and  Brussels ;  the  Societies  at  TJlm  and  Bath ;  the  G«o- 
graphical  Society  and  Meteorological  Office ;  and  Nature;  tin 
Mass.  Hist.  Soc. ;  Silliman's  Journal ;  Penna.  ffiatorical  6^ 
ciety;  Penn  Monthly;  Librarian  of  Oongroaa;  Eentoolf 
Geological  Survey ;  Mexican  Geographical  Society ;  PniAi- 
sor  B.  S.  McCulloch  and  Mr.  Samuel  Davenporti  ,of  ITer  j 
Holland. 

A  circular  letter  from  Dr.  Aug.  Le  Jolia,  dated  Ghav' 
bourgy  Oct.  12,  respecting  the  25th  Anniversary  (Dec.  SQ),  of 
the  Society  of  Science,  was  on  motion  referred  to  the  Seen- 
taries  to  be  suitably  answered,  after  being  signed  by  tb 
President. 

A  communication,  entitled  **  On  the  Atmosphere  of  di» 
Sun  and  Planets,  by  David  Trowbridge,  A.M./'  (Profanor  it 
Waterburgh,  Tompkins  Co.,  N.  T.)  was  received  from  Fkt>- 
fessor  Kirkwood,  of  Bloomington,  Ind. 

Professor  Chase  made  a  verbal  communication  of  his  viewi 
respecting  intramercurial  bodies  revolving  arpund  the  Su. 

Mr.  Briggs  described  the  difficulties  in  the  way  of  aii»- 
cessful  discussion  of  the  type  form  of  the  vena  conirada  iiL 
hydniulics. 

Professor  Houston  continued  the  topic,  and  added  remarkt- 
upon  the  nature  of  the  form  and  movements  of  the  *'  ventral 
segments,"  especially  in  cases  where  musical  vibratiouswen^ 
employed  to  effect  them. 

Pending  nominations  Nos.  809,  810,  811,  812,  were  read. 

The  curatore  re{>orted,  recommending  the  proposed  ex- 
change of  duplicates  with  the  Princeton  Museum.  The  re- 
port was  accepted  and  adopted. 

And  the  meeting  was  adjourned. 


Stated  Mcethig^  November  Vlih^  1876. 

Present,  17  members. 

Vice-President,  Mr.  Fkaley,  in  the  Chair. 

Mr.  W.  Mil  nor  Roberts,  a  newly  elected  member,  was  in- 
troduced to  the  presiding  officer  and  took  his  seat. 


_. ^    ^-v 
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K.  letter  accepting  meraberehip  was  received  from  ^f^.  W. 
Roberts,  date.l,  Bristol,  Pa.,  Nov.  5, 1876. 
Letters  ol'ac-knowledgraent  were  received  from  the  Foun- 
tion  Teylor,  Harlem  (9;"»,  07),  and  the  Danish  Academy  at 
penhagen,  Oct.  17  (95). 

A  letter  of  eiivny  was  received  from  the  Board  of  Com- 
issionera  of  the  Second  Geological  Survey  of  Pennsylvania, 
Brriftburg,  Nov.  16, 1876. 

Donations  for  the  Library  were  received  from  the  Editors 
r  tlio  Mining  Survey  of  Melbourne;  the  Academies  at 
lennn  and  Coi>onhagon  ;  the  Society  at  Lansanne ;  the 
levue  Politique  and  London  Nature  ;  Mr.  Scudder,  of  Bos- 
;  Mr  Packard,  of  Cambridge;  Tale  College  ;  Professor 
D.  Cope;  Editors  of  the  American  Chemist;  Medical 
ews  and  Journal  of  Pharmacy;  Franklin  Institute;  the 
ological  Survey  of  Pennsylvania;  and  the  Department  of 

Interior. 

I>n  motion,  the  bill  of  Mr.  Ilall  for  repairs  of  the  roof  was 
lored  to  be  paid. 

!!>ti  motion,  the  Librarian  was  authorized  to  exchange  the 
oceedings  for  PoggeridorfTs  Beil.latter. 
V\ie  death  uf  Judge  Walter  A.  Lowrie,  at  Meadville,  Nov. 
Ml,  aged  69,  was  announced  by  Mr.  E.  K.  I'riee. 
A  oommunication,  entitled  "  Remarks  on  the  Tonkawa 
by  Mr.  Albert  H.  Qatachet,  was  presented  by 
n,  with  ft  personal  notice  of  the  author,  well- 
his  work  on  the  ijeogniphical  nomenclature  of 
ind.  He  was  connected  with  Vou  Ruprecht  and 
IM  on  the  Wheeler  Expedition,  and  has  a  book  in  the 
eimar  pnjas  describing  twelve  Indian  languages  of  the 
iDtbweftt.  The  miiterials  from  which  he  has  mai^Ie  the 
htl-written  and  valuiilile  jcommunication  to  this  Society  are 
(iriifinnl  or  unpnb'i^hi^d. 
[j)r.  Cresson  oxbihitt'd  a  bottle  of  nauseous  smelling  well 
r  from  near  Trenton,  N.  J.,  which  his  analysis  showed 
latutn  no  aitimjil  organic  impurities,  although  a  cesspool 
ij  at  the  distant-e  of  two  hundred  feet ;  but  about  one 
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hundred  iX)und8  of  vegetable  organic  impurities  (in  the  mil- 
lion gallons)  derived  no  doubt  frcrm  a  marsh  situated  higher 
up  the  elope  of  the  hill,  and  about  a  quarter  of  a  mile  off,  oi^ 
from  truck  farms  in  the  same  direction  a  half  mile  distant 
The  drainage  seems  to  break  down,  through  the  loam  aod 
clay  cover,  into  the  rock,  and  find  its  way  by  the  bed-plates 
or  cleavage  planes  to  the  well. 

I'rofessor  Frazer  adduced  an  instance  where  the  water  of 
a  well  at  least  forty  feet  above  the  level  of  the  Jenny  Jump 
Mountain  Great  Marsh,  in  Northern  New  Jersey,  was  made 
poisonous  in  hot  dry  seasons  especially,  by  the  upward  perco- 
lation of  marsh  water. 

Dr.  Cresson  said  that  in  the  dryest  times  the  subsoil  on  the 
heights  of  Broad  Mountain  in  Schuylkill  Co.  Pa.  was 
always  kept  damp  by  upward  percolation. 

Professor  Frazer  described  his  observations  at  a  recent 
visit  to  the  Bamfordville  Zinc  Works  in  Lancaster  Co.  Pa. 
a  mile  east  of  Landisville,  superintended  by  Mr.  Bpilsburj'. 
The  deposit  is  of  great  interest  to  the  geologist  as  well  as 
j)rofit  to  the  owners.  Instead  of  being  a  carbonate,  or  silicate, 
or  mixture  of  these  two  si)ecies  of  zinc  ore,  as  at  Saiicon 
iioar  Bethlehem,  and  in  the  Western  States,  it  is  a  sulph- 
ide, a  very  li^^lit  yellowish  brown  zincblende,  sometimes 
quite  eolorless. 

lie  deseribcd  the  process  of  treating  the  ore  by  cnisliing; 
boltiiitr  into  tour  or  five  grades  of  fineness;  jigging,  or  as  to 
the  tinest  grade  huddling;  and  immediately  roasting  wliilft 
wet,  iVesh  from  the  jig.    By  using  the  wet  material  Mr.  Spil?- 
bury  elaims  that  he  desulphurizes  moix3  readily.  The  n^aste^V 
ore  is  then  retorted   with  fine  anthracite  dust,  and  to  th<e 
mixture  Mr.  Spilsbury  adds  1  to  1.  5  \\Qr  cent  of  salt, cW 
ing  to  get  thereby  5  to  G  {)er  cent  more  zinc  from  the  oretha 
he  could  without  the  use  of  the  chloride.     Professor  Frazety 
was  desirous  of  obtaining  the  opinions  of  experts  on  the twro 
points  thus  observed. 

[Continued  on  page  333.] 


I         Bt  Chari^b  E.  Axtbo»,  LL.D,, 

t  BIBTOBT  AKI>  BBLLE»-I.BrrTllKS  IN  TRB 
CITY  OF   BBW   TOHK. 


Id  btfort  th*  Am 


n  Philofophital  Soelttg.  July  Slif,  I8"0.) 


prtwi-  savor.  LVD  .  SIIII  ■  D  .  G  .  [Mintmark.  Sim  in  spleo- 
Iwdge  of  Louis  XIV.  ]  FB  ■  BT  ■  NA  V  ■  REX  ■  (Louie  llie  Utli. 
nice  of  God,  King  of  France  and  Navftire.)  Bust  of  Louis  XIV., 
U>  tli«  righl.  in  coi^elel  and  nifinlle  :  margin  serrated.  Bbv- 
IM.BEONI-    1    TVIDICENT.    ("Tiicy  ahal!  speak  ofUic 


tb)' kingdom.")  1670.  On  a  crownuil  shield,  Uirce  JUurtd*-li* 
\  one).  Above  lUe  crown,  a  crowned  A;  beoealb  Uio  alilcld,  be- 
le  dot  Rfter  REGNI  and  llie  dol  before  TVL  A  (for  Paris,  vbe  place 
ng);  margin  serrated.  Size  13,  scale  of  the  Pbiladelpliia  Niimis- 
v\t\,y,  i-  «.,  tbirteen-siiteentbs  of  an  incii.     Condition,  barely  cir- 


igb  tbere  has  exlated  among  us.  for  tlie  but  quarter  of  a  centory, 
)nBid«rabIe  degree  of  interest  in  tbe  subject  of  our  pro -re  vol  u  lion- 
s', and  although  the  taste  for  collecting  and  studying  such  specl- 
It  as  can  be  procured  baa  steadily  increased,  till  the  majority  of 
r  and  more  remarkable  pieces  eslnnt  liave  fonnd  their  wsy  inio  the 
of  collcctora,  to  llie  great  enhancement  of  the  price  of  those  wliicb 
in  the  market  and  nilh  a  corresponding  whetting  of  tbe  appetite 
n  them  na  the  part  of  antiquarians,  it  strangely  happens  that  the 
1  coin  represented  above,  demonstrably  American,  and  suggestive 
Iftnt  historical  remembrances  as  it  is.  has  remained  neglected  and 
il  for.  Ko  author  on  American  Numismatics  secuis  to  have  been 
r  its  existence  nntii  the  present  writer,  in  Vol.  IV.,  No,  8.  for  Jan- 
711,  of  the  American  Journal  of  Numismatics,  whicb  he  then  edited. 
le  attention  of  its  re*dera  to  the  fact.  A  brief  and  unsaliaiacioiy 
r  it,  vol  founded,  us  Is  confessed,  on  actual  inspection,  forUiwilh 
1  in  Suidham'a  "Supplement  to  Coins,"  Ac,  of  Canada,  Mon- 
1S;  Uie  main  work,  published  in  1860,  being  silent  on  the  mattoi. 
Syivesler  8.  Crosby,  of  Boston,  who  has  lately  (1873-1875)  pro- 
le Inst  and  best  work  on  the  general  subject,  entitled,  "  The  Early 
ic.  &1IKR.  rHTiAis.  floc.  XVI.  S8.  2k 


Anthon.]  29^  [JttlySl, 

Ooins  of  America,  and  tlie  Laws  gorernlng  thdr  iJNoe^"  and  ptawm  hhi- 
m1(  on  every  page  of  it,  to  be  a  diligent  and  oonadentioiu  laborer,  tUaki 
himself  called  on  to  adopt  an  apcdogetic  tone  when  mentioiiing  this  plea; 
and  to  speak  of  it  as  "not  strictly  included  In  our  orighial  plan."  Tetkh 
purpose,  or  "original  plan"  was,  In  his  own  langoage.  "to  give  aH  tki 
trustworthy  information  at"  his  "command,  relative  to  soch  colns^  OTIS' 
kens,  which  were  intended  to  serve  as  coins,  that  were  either  atnck  li 
those  parts  of  America  which  now  constltnte  the  United  States^  orwm 
intended  for  use  therein;"  and  it  cannot  be  controverted  that  this  is  tki 
earliest  official  coin  of  a  region  embrachig  at  least  lialf  of  the  Stales  wUeh 
now  constitute  the  Union.  We  are  not  perhaps*  in  geneiml,  snffldeBllf 
alive  to  the  truth  that,  ftom  the  Atlantic  to  the  remote  Weat,  tlie  b^gia- 
nings  of  colonization  were  chiefly  made  by  Fiance.  Not  Canada  sad 
Louisiana,  merely,  formed  the  French  America  of  a  once  fkr  from  Impiob- 
able  fhture.  In  an  authority  easy  to  consult,  Bancroft's  Hist<»y  of  the 
United  States,  Vol.  IL,  we  find  a  "Map  of  French,  Bngllah,  Dntdi,  Sw^ 
dish  and  Spanish  possessions,  or  claioM  In  the  United  States,  in  169S." 
A  narrow  strip  from  the  Kennebec  to  Cape  Fear,  Is  all  that  is  marlnd  « 
not  French,  to  the  northward  of  Florida.  A  large  part  of  Maine,  all  Wot 
Virginia.  South  Carolina,  Georgia,  the  greater  part  of  New  York  and  of 
Pennsylvania,  and  from  these  all  westward,  as  fiir  as  exploration  had  tka 
extended,  aro  French.  Every  one  of  the  States  comprehended  williiiithe 
area  thus  roughly  denoted,  may  regard  the  coin  In  qoestioii  as  its  eariiflft 
monetary  relic 

Without,  however,  going  back  to  years  anterior  to  its  date,  or  lo6]nDg 
away  from  the  broad  double  valley,  which  extends  between  the  AUeghanies 
and  tlie  liocky  Mountains,  or  including  States  of  which  any  portion  lies 
outside  of  these  limits,  we  can  easily,  we  think,  form  a  list  of  fifteen,  in 
each  of  whicli  the  collector,   present  and    to   come,    must  regard  (^ 
"Gloriam  Regni"  of  1670,   as  its  most  ancient  numismatic  monumeflt. 
The  reader  of  liistory  is  aware  that  '*  Louisiana"  was,  in  1713,  defined  bj 
authority  as  comprising  all  the   country  drained   by  waters  emptyini 
directly  or  indirectly  into  the  Mississippi;  while  the  schoolboy  has bee>i 
taught  that,  out  of  the  "Louisiana  purchase"  of  ld08,  alone,  have  alreadf 
been  formed  fifteen  States  and  territories,  eight  of  the  former  and  seven  of^ 
the  latter.    Since  it  liappens  that,  in  the  article  already  referred  to  (Ameri— 
can  Journal  of  Numismatics,  Vol.  IV.,  No.  9,  for  January.  1870),  Ih^ 
present  writer.  Just  two  centuries  after  the  first  appearance  ot  this  coifi.iB — 
troduccd  it  to  American  collectors  as  a  new  '*  Colonial,"  not  known  to  tben»- 
before,  and  proper  to  iake  the  place  usurped  by  one  familiar  to  the  namii 
matic  fraternity  under  the  name    "Louisiana  copper,"  or  "RF."h^ 
must  now  again  insist  on  the  correctness  of  this  view,  and  re-affinn  tla'K- 
the  GLORIAM  REGNI  is  the  eariiest  colonial  coin  of  at  least  half  tli^^ 
States  of  the  Union.    Of  course  we  do  not  mean  that  It  actually  circulated 
in  the  whole  vast  region  mentioned;  but  it  may  have  appeared  aocides^ 
tally  in  any  part  thereof,  and.  wherever  it  did  so  appear,  it  was,  in  tlt^ 


i 
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illnuitinn  of  na^ 
'liicli  tie  trod. 
It  is.  Itien,  oi 
iprvMnl  it  I 


Frenclimnii  who  might  bciinid  it,  the  c 


n  of  tlic  realm 


(iMoBt  Frencli  "Colonial."  Mr.  Croaby  may  boWly 
'h  in  iiis  next  edition.     No  apology  will  Ijo  required. 

lUi  he,  indued,  mid  his  prciteceasoTs,  needed  mlher  to  defend  (OS  tie  at- 
napls  to  do),  or,  in  fucU  avoid  altogether,  the  iolroduction  of  the  "Bum- 
ler  Iitands,"  (or  Bermuda)  imlterns  Tor  shilling  and  eixiKnco,  in  u  work 
D  the  coiDftge  of  the  United  States,  where  they  cnn  have  no  just  elaim  to 
mad. 

With  a  few  brilliant  eiccptlona.  our  prominent  numismalic  colleclora, 
id  er«n  authore,  buve  not  been  men  of  mur.h  research  orofa  wide  range 
r  reading.  They  have  delved  with  greater  or  leas  industry  in  a  narrow 
Bid  1  and  authorities,  other  than  those  in  English,  liave  not  occurred  to 
ketn.  Hence  works  of  some  rarity,  like  Le  Blanc's  Treatise  on  the 
Dioa  of  France,  or  of  great  commonness,  like  the  New  France  of  Cliarle- 
Dis,  which  latter,  as  we  shall  soon  proceed  to  show,  contains  most  satls- 
ielOI7  corroboration  of  the  American  character  of  the  coin  of  Louis 
pmtone  betbrc  us.  with  a  tolerably  ample  history  of  it,  have  equally 
kped  their  notice.  As  John  Smith's  History  of  Virginia,  on  tlie  other 
id,  includes  a  full  ft<vouDt  of  the  Sommer  Islands  pallern,  nnd  is  a 
kinlUar  hook,  in  Englieh,  tbey  have,  through  a  natural  confusion  of  locali' 

«,  iaadTerlvnlly  come  to  regard  that  coin  as  a  United  Stales  "  Colonial  " 

Moreover,  this  GLORIAM  REGNI,  or  French -American  piece  of 
Ftlteen  Sous,  is  a  very  rare  coin.  I  Infer  from  the  first  of  the  two  French 
tnthorities  whom  I  have  named — and  I  shall  presently  quote  his  exact 
Wrdi — that  only  one  hundred  thousand  livres'  worth  of  in  sous  pieces 
toi  S  ROUS  pieces,  together,  was  struck  in  1670,  and  none  at  any  subse- 
I  date.  The  "livre,"  now  obsolete,  was  one-eightieth  less  in  value 
the  pr«i»ent  franc,  and,  like  the  franc,  contained  twenty  sous.  Per- 
*»la'ly.  I  know  of  the  eiislence  of  only  five  specimens.  I  have  had  the 
fbrtune  lo  obtain  two.  both  in  very  line  condition.  ttQva  two  dilTerent 
"^on -sales  of  coins  in  Europe,  and  one  of  these  I  have  now  the  honor  of 
''*entiog  to  the  American  PliilosophiRBl  Society,  with  an  accompanying 
'^-cut  made  cxpremly  for  the  illustration  of  this  paper  ;  a  third,  seem- 
f^y  inn  poor  state  of  preservation,  if  we  may  Judge  from  its  heliotype 
»>««  in  Mr.  Crosby's  work,  plate  III.  No.  B,  Is  in  the  cabinet  of  that 
^■■^plislied  scholar  and  nuDiismalisI,  Wlllism  S.  Applcton.  of  Boston  ; 
"**iinh  hSid.  from  its  appearance,  and  the  locality  where  I  met  with  it. 
^O  probability  Iwen  circulated  in  America.  It  was  in  the  collection  of 
■J,  Uysbrall,  at  Fredericklon,  New  Brunswick,  where  I  saw  it  in 
'•  towanta  the  end  of  the  summer.  It  showed  marks  of  rough  treat- 
'^  and  must.  I  think,  in  passing  fhnn  band  to  hand,  have  readied,  from 
"^^iTCanads,  the  town  where  it  came  under  my  observation.  The  fifth 
'  been  shown  me  since  I  began  to  write  thia  communication,  by  Its 
*■»,  Mr.  Be&i7  Molt,  at  present  of  Brooklyn,  but  formerly  of  Montreal. 
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Il  bean  slight  mftrict  of  drcablkm,  ud  was  obtained  in  the  ktlir  ckf. 
Heoce  it  too,  probably,  waa  once  hi  actual  nae. 

And  here  I  hare  a  remaifc  to  make :  that  It  la  a  aomewhat  mreaaoMU^ 
albeit  almoal  oniTerMl,  tFAit  of  oollecton  of  coiii%  to  atiive  to  obtain  tfav 
in  a  condition,  if  poHible,  Qndrca]ated»  or  at  least  neaifjr  appraadilBgtlit 
state.  Yet  It  is  erident  that  marks  of  actual  aenrie^  prorlded  thcf  hm 
not  obliteiated  the  legend  or  seriooslj  impahred  the  derloe^  on^  to  gHi 
a  heightened  interest  to  these  oljeotSk  as  pforing  them  to  have  bca 
handled  by  the  people  of  their  time.  The  desire  to  pomem  a  ccBertin^ 
which.  In  mechanical  and  artistic  beauty  and  brilUaacgr,  may  ooopin 
Ihrnrably  with  others,  seems*  howerer,  to  transcend,  with  most  nnah- 
matists,  erery  other  oonsidenOion  ;  and  accordingly  a  colli,  whi^  my  Is 
called  still-bom.  Inasmuch  as  it  has*  by  some  accident^  been  snatched  fhm 
a  coin's  rirtoal  existence,  which  is  its  drcnlatkni,  on  the  Teiy  threshold  if 
such  real  life,  has  always  commanded,  and  will  continue  to  cnmmand  Ike 
preference. 

But  it  is  now  time  to  authenticate  our  OLORIAM  RBGinp  and  eiti^ 
lisb,  by  cTidence,  that  it  is  entitled  to  the  estimation  which  we  daim  kr 
it.  In  the  "  Historic  Treatise  on  the  Coins  of  France*  from  the  ooauMasB- 
nient  of  the  Monarchy  to  the  present  time,"  by  Mons.  Le  Blanco  Fulv 
1708,  we  read  at  page  888 :  '*  In  order  to  (hdlhate  commerce  in  Osasdi^ 
the  King  caused  to  be  struck  a  hundred  thousand  liTres'  worth  of  Look  of 
15  sous,  and  of  5  sous,  and  Doubles  of  pure  copper.  These  coins  weis  of 
the  same  value,  weight,  and  fineness  with  those  of  France.  On  the  silnr 
Louis  of  15  sous  and  5  sous,  in  place  of  the  Sit  nomen  Domini  henedidHm, 
tlicre  WHH  Gloria m  regni  tui  dieent,  and  on  the  Doubles,  DoubUi  it 
VAmeriqiu  FranroiM/'  Tlie  specimen  which  I  transmit  to  the  Society, 
muKt  tlien'fore,  as  its  size  and  intrinsic  value  denote,  be  one  of  those  of 
Fifteen  Sous.  I  am  mucli  inclined  to  doubt  whether  the  Louis  of  five  toof 
was  really  stnick,  since  I  liave  never  seen  one  or  heard  of  one  as  actuallj 
existing.  Nor  is  any  '*  Double  "  to  l>e  found,  as  far  as  I  know,  smoog 
Americ-an  collectors,  though  the  inhabitants  of  Lower  Canada  and  of  the 
Fren(!h  West  India  Islanils  have  in  all  likelihood  preserved  some  few  ex- 
amples. Mr.  Crosby  s  holiotype  portrait  of  the  piece,  plate  III,  No.  8^  n 
as  he  informs  us,  not  taken  fVom  a  genuine  one. 

In  a  letter  written  at  Quebec,  Feb.  15,  1721  (NouvcUe  France,  Vol,  III 
p.  91),  Charlevoix  gives  us  the  following  information  on  our  subject: 
Commerce  in  Canada  was  depressed  by  nothing  perhaps  more  than  "the 
frequent  changes  which  were  made  there  in  the  coins.     I  will  give  a  brief 
account  of  the  matter.     In  1670,  the  West  India  Company,  to  which  the 
King  had  ceded  the  dominion  over  the  Islands  of  the  French  American 
Continent,  had  permission  to  introduce  into  the  Islands  small  money  to  the 
amount  of  a  hundred  thousand  fhincs,  stamped  by  a  particular  die,  with  a 
legend  which  was  peculiar  to  it.     The  King's  edict  is  of  the  month  of 
February,  and  was  to  the  effect  that  these  coins  should  be  current  only  in 
the  Islands.    But  on  certain  difficulties,  which  supervened,  the  Council 
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Hilod,  on  the  18tU  of  Noroiuber  of  thi;  year  1872,  a  decree  by  wlilrli  it 
II  ardun.ll  tluil  tlie  money  aforesaUI,  anil  all  other  specie,  being  current 
a  Fnuico,  Bhould  alao  bo  currual,  am  only  in  tlie  French  IsUiida  but  ftlso 
D  tbu  [em-flrma  of  Amoriu  subject  to  llic  crown,  with  an  aug:ncntation 
o-fnnnli  superadded ;  lliat  is  to  say.  ibe  pieces  of  Rftean  *otis  Tor 
wenty.  and  llie  utliers  in  proportion. " 
"Tlic  some  decree  onlernd  that  nil  conlniCtB,  bills,  accounts,  purclineea 
id  pnyiuenis  should  tie  mode  between  all  dcacriptions  of  pereuns,  In 
nney,  wlihout  privilege  of  barter  or  accoiiniiDg  in  sugar,  under  pcn^ 
qr  of  Diillity  as  to  IninBuiMlon.  And  in  regard  to  the  past,  it  was 
I  that  all  sllpulations  relating  to  contracta.  or  bills,  or  debts,  or 
Its  in  sugar  and  other  provlsiona  should  be  reduced  into 
d  inade  payable  in  money,  at  the  valuation  of  the  aforesaid  coins.  In 
xecultim  of  Ibis  decree,  coin  increased  one-fourth  in  value  in  New  France," 
..  Jcc.  Here  we  leare  the  amiable  Jesuit  to  relate  the  flnanclal  miscliief 
rhicb  ensued,  and  we  quit  the  historic  aapectuf  our  theme  for  thctesihelic 
il  litemry. 

Aft  a  work  of  art  this  coin  is  beaulifiil.  It  will,  from  that  {uint  of  view, 
B  advantageously  with  any  now  produced  in  tlio  home  mints  of  this 
tntry,  where  it  was  once  intended  to  circulate.  The  portrait  of  Louis 
senta  htm  bh  a  handsome  man  of  thirty -twii.  his  age  In  ISTOi  the  mint- 
/k  of  iJie  sun  in  splendor  recalls  bis  famous  motto:  "  Ifee  pluribui  im- 
r  " — which,  by  the  way,  has  a  structural  similarity  to  our  own  national 
ne; — the  iiumner  of  marking  with  a  ■  subscript  the  final  I  in  XIIII  is  very 
N  I  know  no  oilier  instance  of  it  on  a  coin.  The  reverse  ofTere 
iuhjectof  remark,  first,  the  legend:  "Otoriam  Btgni  (ui  Dieent." 
\  is  tAken  from  the  vulgaie  of  the  flne  Psalm  CXLV.,  entitled  -'David's 

of  piaise."    Verses  lO-IU  of  our  translation  read  as  follows: 
L  All  thy  works  shall  praise  thee,  O  Lord  :  and  tby  saints  sliull  litess 

1.   7%tg  tlutll  tptak  of  the  glory  of  thy  Kingdom,  and  talk  of  thy  power : 
Il  To  moke  known  to  the  sons  of  men  liia  uiigbty  acts,  and  the  glorious 

majesty  of  his  Kingdom, 
t.  Thy  KiDcdom  is  an  ererloftine  Einudom, 

Utrougbu 

In  tlie  application  of  tbe  beginning  of  verse  11  to  the  pnrpose  of  a 
lamisni&tlc  legend,  i>articularly  If  it  be  considered  in  connection  with  its 
ilCXU  two  covert  references  seem  to  me  to  be  intended;  the  first,  to  tbe 
ooclcsiasiical  character  of  French  colonization  in  America,  in  which 
EpIoMlon  and  conversion  ever  proceeded  band  in  band;  the  second,  lo 
IB  "mighty  acts"  and  "glorious  majesty  "  of  the  "grand  Monarque." 
;  fa  Ifue  that  he  had  not,  at  this  comparatively  early  epoch  in  his  reign, 
lit  ftirtli  the  exaggerated  pretensions  which  he  anernards  advanced;  but 
le  adulation  and  irreverence  which  offend  us  in  tbe  use  made  of  these 

ilready  In  the  taste  and  fashion  of  that  day. 
Ourwtcond  subject  of  remark  is  the  crowned  A  (such  we  take  il  to  be) 
'blcii  appears  above  the  royal  cionn  which  forms  the  armorial  crest.    In 
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w«HK^  *f  »▼  Asi^ocTUtire  infonnation  on  the  sobJecU  we  miy  rei- 
JHT  .^.«-vj*3r*  *Jm:  it  fi^ifies  French  (or  Royml)  America,  and,  if  thit 
rsAncirriidc  needed  to  make  this  coin  pre-eminent  ii 
aI!  Aaftmcan  colonial  pieces,  that,  namely,  of  haTingos 
»  -^-v  »  sscac^  seaoon  of  oar  Continent,  is  supplied. 

'j*  r*«c^^9ii*s<  <d!i2»  pspn*.  of  which  the  sabject,  and  the  treatment  of  tke 
««£>««.■««  v*U.  -t  »  Vfwd.  not  be  foand  beneath  the  notice  of  the  Americu 
^"V  AW.'MKSil  S.VWCT.  the  vriter  may  be  permitted  to  obserre  that  the  ftct  of 
»  ^*s£  .nMBOiwi  ia  this  oor  rear  of  Jubilee,  and  at  the  moment  whence,  a 
jB9^'.irr  Kfi9.  i«r  inc  cnad  **  annormn  series  "  began  to  proceed.  Is  oitirefy 

ciu  from  the  cssoal  acquisition,  at  this  time,  of  the  sped- 
M  -iicn  SLTvmpsBws  H.  There  seems,  however,  to  be  an  eminent  pro- 
it  ."aJ^u  V  ausl  OB  the  present  most  Interesting  occasion,  and 
ttfMvcsj:  v:th  tsB<ible  objects  of  cariosity,  however  slight,  the 
l.vrf^'^u  ^aCLYy  of  the  mat  ally  who  rendered  such  essential  aid  to  the 
»ur:r*w  .VH-a:^!*  iuriac  their  doobtfhl  straggle.  In  regard  to  mstten 
!^  11.%^  Tvr^ai^  ».'«  lihely  to  be  remembered  with  suf&cient  tensdtr, 
wv».s  «»x  A*tiu  wriora  an  important  senrioe  ;  while,  to  talce  a  brositer 
» <«  «  Ml.-  41^  '.^ftr  iiscincc  marking  of  decisive  epochs,  they  contribute  to 
.•^k>v  la^  TB  t^  v\M^  o€  a  writer  of  the  illustrious  nation  referred  to, 
•<«r^  it  '^M  j^itJt  h0d$9  «Miv**— to  live  in  the  great  life  of  the  Centa- 


J  •  H  »K   F'lk. Li.'a  %tyjil  PropotUioM  of  Central  Force.* 

Hy  Flint  Eakle  Chase,  LL.D., 
:N'*KS2*«.*H  or  PniLO!Si>PHT  IX  Haverpord  College. 

L\i.k  */•■.>  :.!«  Afuirican  PMlo$ophieal  Society,  July  21,  1876.) 

V  .  •.^■*.  ii«'ii«»»s  ^*  liicli  Are  pi\hIuih.hI  by  the  action  of  a  central  force 
.V,  .^^  »>?**•:>  'I  w»  .»sc-illatory  character.  They  may,  therefore,  bemathe- 
^  .  i.  '.  *  I •!•%*.■  Jii«l  *\v  iiiiuible  uuxliflcations  of  simple  pendulum  equa- 
.  ..X  ->  •■'vii  V '   »»*-•»  ^^''l  ^h'»wn.t  The  tirsi  attempt  at  a  general  discussion 

,  .^  .    ^vi..«  ti>  -^'^ui.-*  u»  luAve  been  made  in  1827,  by  Dr.  Ilenry  James 

>. .;.    ^"iOBc'r  v»t'  Mithemalics  and  Astnmomy  in  Columbia  College, 

.    V  -.    '*,^» ;    »»**.^  ■**^'  tuuud  in  the  third  volume  of  the  second  scries  of  the 

.  ■.    ....  s'vaii  '*i  "^.-vitirHl  force,"  In  the  present  paper,  I  refer  to  force 
. . .  -M.  .^   to  '.lie  siiu;ir\'  of  the  iliHtiince. 

*.    -fc*x'j>  Iht^'.J  Ulltonhouso.TriinM.  Soc.  Phil.  Am.,  Ill;  JoR.Clay 
*       \  .  •»    ^uK«e^."*u*a  by  Klttenhouse'8),  lb.  [2]  i:  James  I)ean,anaS. 
\.  V.  S..  IH;   Kobert  Adrulii,  Trans.  8.  P.  A.,  [2]  I;    EugenluB 


'.*-.».. 


.  ^ ' 


.  ^.^  ,.i  <«uliilHon  Surfaces,  In  the  two  Hypotheses  of  perfect  Slld- 
V.    '\*.  *'th  a  particular  examination  of  their  small  OtHillla- 
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AmericuD  PUiloBupUlcal  TtansacUoaB.  The  following  quotntioD  from  hia 
•xordium  Is  both  prophetic  aad  suggestive  : 

'There  sru  fi-w  limDcliesorHecbanical  PIiUii»ophy  as  iDtereaUng  In  every 

linlur  view  us  the  theory  of  Oscillatory  Hntlou.  From  the  minuteet  vibra- 
tions of  a  tiarp-fltriag  tu  the  rosgniflcunt  oscilUlions  of  n  pluict'saxiB,  there 
kn  na  Infinite  number  of  analogous  pUenouiena  remarkable  for  their  curious 
ptupertUs  or  tmporlant  uses.  The  common  pendulum,  tliat  little  instru- 
L  wliich  liaa  rendered  such  csaenlial  service  tA  science  and  Ibe  arts,  and 
'Will  soon.  In  the  bands  of  Ihc  skilful  observer,  nnfold  to  us  the  internal 
eonstituUon  of  our  globe,  and  give  a  clue  to  the  process  by  wbich  it  has 
ired  lis  present  slate,  Is  itself  indebted  for  its  accuracy  to  the  incea- 
■ani  tuperintundence  of  a  watchful  mathematical  analysis.  The  science  of 
Acauacics  In  all  its  parts,  the  varied  phenomena  of  the  lidca.  the  theory  of 
SMum's  ring,  llutt  wonder  of  the  solar  aystem,  and  the  philosophical  cx- 
iplftOMlons  of  Uie  stability  and  harmony  of  the  celestial  motions,  are  in 
IkL  but  different  applications  of  ihiK  extensive  bmncb  of  Dcnionsimtive 
Mocltanics.  What  adds  to  the  interest  and  value  of  lliis  subject  is  the 
rireumslAttce  tliat  a  large  class  of  osciltaiory  motions,  namely  those  of 
maj  rigid  system  whatever  whose  points  depart  but  little  from  the  posi- 
wUich  they  occupy  when  at  rest,  has  been  found  susceptible  of  com- 
^eU  determination,  by  me&ns  of  which  the  position  of  the  bodies  compus- 
Isg  the  system  may  be  expressed  (to  use  the  language  of  analysisj  in  finite 
ftwclloos  of  the  time." 

In  1S43,  Professor  Stephen  Alexander  communicated  to  Ihe  American 
Pbilocophical  Society,*  his  observations  ui)on  physical  phenomena  which 
kccompany  eclipses.  Among  those  phenomena  was  a  "  dragging  of 
■hadows,"  which  be  attributed,  at  the  first  meeting  of  the  American  Assn. 
riMtion  (Philadelphia,  1B48),  to  the  inertia  of  the  luminiferous  telber.  By 
ttils,  and  other  like  "scientific  uses  of  the  Imagination,"  be  was  led  to  ^he 
ivery  of  a  series  of  cosroical  relations,  some  of  which  were  laid  before 
•abMijaent  meetings  of  the  Association,  the  whole  being  finally  embodied 
tn  his  "Statement  and  Exposition  of  Certain  Harmonies  of  Ihc  Solar  Sys- 

m.-i 

At  the  second  meeting  of  Ihe  American  Asaociation.  (Camliridge,  1849', 
Professor  Benjamin  Pel rce  read  a  paper  "On  the  Relation  between  the 
Xkstic  Curve  snd  the  Motion  of  the  Pendulum,"  "On  this  subject  Prof. 
Pclron  remarkral,  that  Ihe  relations  discovered  merely  by  intellectual  in- 
TeMlgstions.  and  not  ol>Bcrved  by  the  senses,  are  of  peculiar  interest,  as 
lifbstlng  the  &a  thai  one  intellect  presides  over  the  production  of  Ihoce 
{dieDomena.     Could  we  see  in  tlie  moon  a  house  like  our  own.  we  should 

1^  tliat  it  was  built  by  men  like  ourselves,  having  similar  wivuts.  and  us- 
ing similar  means  to  supply  them,  and  we  should  say  (hat  the  same  being 

bo  formed  our  minds  created  theirs  also,  We  cannot  make  such  obscrva. 
tloiu.  but  we  may  trace  relations  between  objects  with  which  we  are 
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ikmiliar,  which  lead  ub  to  similar  reaolts.  At  pnwnifhe  dheoveiyofthi 
relations  has  been  yerj  moch  eonflned  to  iham  saljoels  to  wblck  mtls- 
matics  apply."*  At  a  later  session  of  the  same  meeting  P^dne  pwiairt 
a  "Mathematical  Investigation  of  the  Fiactiona  whidi  oocur  in  Phyns- 
taxis.*'  After  showing  the  influence  of  an  Identical  law  in  thm  tnap- 
ment  of  plants  and  planets,  he  asks :  "Whence  coald  this  eztnoidliiiy 
coincidence  have  arisen  but  ttom  the  action  of  a  dn^  mladt  and  wkil 
does  it  indicate  but  that  the  same  Wofd  which  created  tlie  piannl,  is  tt- 
pressed  in  the  planet  T  May  I  dose  with  tills  nmarfe;  that  tha  oldeel  if 
geometry  in  all  its  measuring  and  compnting.  Is  to  ascertain  with  enelMB 
the  plan  of  the  great  Qeometer,  to  penetrate  the  tcU  of  material  fbnm^  sad 
disclose  the  thoughts  wliich  lie  beneath  themt  When  oar  roMardies  sn 
saccessfhl,  and  when  a  generous  and  heaven-eyed  inspiration  has  elevalei 
us  above  humanity,  and  raised  us  triumphantly  into  the  v«ry  presenec^  m 
it  were,  of  the  Divine  intellect,  how  instantly  and  entirely  are  homa 
pride  and  vanity  repressed,  and  by  a  single  glance  at  the  giiHiea  of  tiM  is- 
finite  mind,  we  are  humbled  to  the  very  dnsff 

On  the  second  of  January,  1849,  In  a  communication  "On  tlie  Frndi- 
mental  Principles  of  Mechanics^'*)  Pelrce  had  already  shown  that  "s 
sjrstem  of  bodies  in  motion  must  be  regarded  mechanically  aa  a  ^ysten  of 
forces  or  powers  which  is  a  peribct  representative  of  all  the  sin|^  pomn 
of  which  the  system  is  compounded,  and  this,  too,  at  whatever  tims  or 
times  the  component  powers  may  have  been  introduced  Into  the  systMik 
The  question  of  the  simultaneous  introduction  of  tlie  partial  powen  If  of 
no  importance.  Any  power  which  is  at  any  time  communicated  to  the 
Hystem  i»  preserved  in  the  system  unchanged  in  amount  or  direction.*' 

At  the  same  meeting  of  tlie  Academy,  Professor  Joseph  Lovering  read  a 
paper  "  On  the  Law  of  Continuity/ '§  in  which  he  said,  "the  method  of 
analysis  which  b(^gan  with  Leibnitz  and  Xcwton,  and  which  in  Englsnd 
has  been  known  under  the  nameof  fluxions,  rests  upon  this  law  of  continuity. 
If  we  admit  the  usefulness  of  the  principle  only  in  cases  of  motion.  w« 
still  give  it  a  wide  range  ;  since  so  many  problems,  not  strictly  dynamical, 
arc  reduced  to  cases  of  motion  when  investigated  by  the  rules  of  modem 
analysis." 

On  the  4th  of  Feb.  1851.  |  "  Professor  Peirce  gave  an  argument,  whiciibe 
thouglit  to  be  new,  against  the  principle  which  is  usually  adopted  in  tiieo- 
retical  works,  that  the  force  of  a  body  in  motion  is  its  ets  inerUm,  He 
believes,  on  the  contrary,  that  the  time  is  at  hand  when  the  ti$  ««m  will 
1)0  universally  recognized  as  the  force  of  a  moving  body.  His  new  arga- 
meui  is  derived  from  the  effect  of  a  force  in  causing  rotation,  as  well  ai 
translation.  By  the  old  theory,  no  additional  force  is  required  to  produce 
rotation  ;  whereas,  by  the  theorj-  of  the  vi$  twa,  just  as  much  force  b  re- 

♦  I»roc.  A.  A.  A.  8.,  11,  129. 

t  n>.,p.  44«. 

:  Proc.  A.  A.  8.,  11,  111. 

?  lb.,  p.  121. 

I  lb.,  p.  2S6. 
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d  as  ia  ftdUAlly  exliibited  in  liie  resulting  roiailon.  The  same  argu- 
nuy  be  dcrired  in  another  form  from  the  vlbraiions  of  elostk 

9  "ILuhemittlcal  Honthljr,"  for  Jnnuorjr,  1S5R.  oontained  an  ex- 
(n  dlecOKion  of  "The  Motions  of  Fluids  and  Solids  relative  to  Ihc 
rflutrfocc,"  by  Professor  William  Ferrel,  some  of  the  results  having 
pubUshod  about  two  years  before,  in  tbe  "Nashville  Journal  of 
doe  and  Surgery."  The  recent  great  advance  in  meteorological 
'Mge  and  in  suceessl^il  weather  prediction  is  due,  in  great  measure, 
B  publicalion  of  FerrcVa  laws. 

IMl,  Proft'Jwof  Simon  Newcomb  presented  to  the  American  Acade* ' 
a  compendious  reTiew  of  the  dynamical  theory  of  gasee.*  His 
r  OODtains,  among  otiier  uiulters  of  inleresl.  the  following  flrsl  npproxi. 
m  lowanir  n  Ibeoretical  establishment  of  the  emplrii/al  niilo  between 
emperstures  nnder  constancy  of  pressure  and  under  constancy  of 
ne :  "7.  Ifthe  parlicies  weru  perfectly  hard  andspherical,  Iheapecifit 
nnder  constant  volume  would  be  to  that  under  constant  pressure  as 
(.     If  tliej  were  hard,  but  not  spherical,  this  ratio  would  be  tliat  of  3 

The  latter  result  follows  (Km  an  elegant  Iheoremglven  by  Prufossor 
*«I1  in  Vol.  XX,  of  the  Philosophical  Magazine,  viz..  that  If  the  lurti- 
LTO  h«rd,  bat  not  spherical,  the  sum  of  their  rirei  vita  of  translation 
beeqoal  to  tlialof  ibelrvi'rMeiCfSof  rotation." 
'flrat  attempt  at  applying  the  foregoing  principles  was  made  in  1H6B,f 
1 1  showed  that  the  daily  fluctuations  of  the  barometer  are  of  such 

and  magnitude  as  con  be  explained  by  the  combined  action  of 
spheric  inertia,  terwsstriiil  resiaionce,  and  motion  relative  to  the  Sun. 
3  showed  that  the  tendencies  to  equality  of  areas,  in  the  dully  and 
ly  flactnatioDs,  ftimisb  the  data  for  a  close  npproiimatlon  to  the  sohir 

18lM,  ProfesHtr  James  Edward  Oliver  mode  a  pmctical  investi- 
n  of  the  beat  approsimate  representation  of  all  the  mutual  mtlos  of 
aailiics  liy  those  of  simple  integers,  dniwlng  illustrations  especially 

lihyllutaxis  and  planelotaxis.  His  Investigation  assumed  that 
tare,  while  obeying  with  absolute  precision  the  resultant  of  her  effl- 

laws,  such  as  Inertia,  Attraction,  etc.,  falls  into  forms  which  com- 
y  both  utiliig  and  ta4U.  onca  independently  of  each  other,  would  pre- 
=.-§ 

1885,  Fermi  described  an  annual  variolion  in  the  dally  mean  level  of 
3san,  the  greater  part  of  which  be  attributed  to  '■  a  tangential  force 
g  from  the  muiions  of  the  ocean  combined  with  the  motion  of  the 
t'a  nUSitinn.  It  was  llrat  brought  out  in  its  most  general  (brm  in  [his] 
r uu  the  moiiooe  of  fluids  and  sulida  relative  to  the  Earth's  surface."] 
•oe.  A.  A.  B.,  V,  111 
•OS.  SOA  Pbll,,  Amer.,  Ix,)[«. 
..toe.eir.,  BQdx.ilTl   See,  nlio,  Fcrrel'B  paper  or  1W5,  ta  which  roteronco 
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Afewdayg  ago.  Dr.  Tli^mu  Hill.  Ex-PreBidcot  of  Harvard  CoHejE, 
illuelmled  the  danger  of  L'XuUiiig  science  above  pUUtwopIiy.  "Tbe  mt 
aim  of  fcleace  1b  oot  merely  lo  record  the  unirornillies  of  natnre,  but  M  I 
discover  the  intellectual  ideal  whlcli  blade  Iboin  togetber.  Tb«  tiiunu 
miod  In  Ihe  presouce  of  pheoonieoa  •  •  •  ia  slwnj-B  inclined  to  (4. 
Uirr«  qucMiiins  :  What  vt  the  InTarluble  order  or  sequeocel  What  anm  ' 
produces  Uie  etfuct!    For  what  end  are  Ibcj  produced?"*  I 

'     Gnchoftliise  papers  involves  oue  or  more  of  the  foUowing  postulate^ 
which  an.'  treated  by  many  as  sclenlific  heresies,  but  which  others  regud   i 
as  prolific  tntihs. 
1      1.   Faith  and  Reason  are  both  li'ii^moidB  of  Science. 

i.  Knowledge  is  not  only  {xfwei,  »...  it  is  al*o  supreme  power,  or  till 
source  of  all  power. 

B.  Order  and  harmony  are  evidences  of  Intelligence.    The  disoi>Terv  of  ' 
new  harmonics  should,  therefore,  always  slimulatc  new  scieniific  inveati- 
gation. 

4.  There  cau  be  no  law  without  a  Lawmaker. 

5.  Unity  of  Intelligence  indicaies  unity  of  law. 
0.  .£gtliellc  gratification  points  to  efficient  laws. 

7.  All  empirical  rcsulls  rest  on  a  priori  principles. 

8.  Tiic  methods,  ore  pcrmanenlly  recorded  In  the  works,  of  Intelligenca 

G.  There  can  lie  no  unbalanced  physical  foree  without  molion     Even     , 
forces  which  are  ralatirelg  static,  can  only  be  fully  studied  when  jirods- 
cing  motion. 

10.  Simple  physical  force  St  always  centraL  Therefore  the  lawi  of 
elasticity  and  of  oeelltatory  motion  are  of  prime  importance  in  all  fun^- 
mentnl  physical  investigations. 

11.  Any  letlicreal  medium,  through  which  Impulses  are  progreaslTclr  I 
transmitied.  must  be  material. 

12.  Any  medium  through  which  impulses  are  transmitted  InituU'  ' 
n«m>ily,t  must  !»■  devoid  of  inertia,  and  ilierefore  spiritual. 

13.  Tendency  of  motion  Is  always  In  the  direction  of  least  reaistUK. 
Radial  and  tangential  oscillations  naturally  alternate. 

14.  If  Ihe  force  of  a  moving  body  ia  its  tit  viva,  the  average  vit  m»  <^ 
a  perpetual  oecillation  Is  the  proper  standard  for  determining  its  quaotiljof 
motion,  and  the  average  velocity  Is  the  velodtj  of  an  equivalent  synclinJ — 
nous  oscillation  under  uniform  velocity. 

Host  of  these  postulates,  like  alt  hypotheses,  theories  and  laws,  ftll  wllti^* 
the  domain  of  metspbyslcs.  Physical  science,  properly  so  called.  Is  liDUtt^B 
lo  fects  which  are  discoverable  by  the  senses,  and  lo  their  co-ordlnatiia'^^ 
accordance  with  metaphysical  requirements.     Pure  metaphyrics  tendi  K^ 

•  AdilrMi  before  the  Alumni  or  Bowdoln  ColJeie,  JalyU.lHTl. 

tTlie  only  Inalanoeor  ■□pponed  lnsl«nlaneous  tranamlnion  la  tliat  <rf  F*** 
tallnR  action.    L«  Place  ■  fstlmate  of  Its  leut  poulble  velocity  bsi  ^'^^ 
variously  and  Kimellmei  wronfty  slaled  :  la  hli>  lasanbptt  CUcMC.  X.  tII,  ^* 
be  dxei  It  at  ll».oao.O(W  tlmei  the   velocity  or  Ugbt,  and  sajra.   "tbtoK*"^ 
mathematlelaiis  may  continue  to  rasan)  It  h  Inflnlte." 


303 


[a 


d  pnrndox  ;  pure  physics,  if  such  n  thing  wore  possible,  to 
oil  sUatlownesa.  Hotapliygics  strives  to  Icnro  too  mtlcli  ; 
ifled  with  103  little.  Science  deals  both  with  the  physical 
oetiiphysicAl  ;  embracing  all  knowledge  thai  bears,  in  any 
'  roligiuus,  the  ethical,  or  the  intelleciUBl  needs  of  man.  Ad 
ird  to  either  phase  of  oar  triune  nature  leads  almiMl  of 
(irtsigliKdDvss  and  narrowmindednesa  In  the  modern  science 
amies,  the  fcrlility  of  discovery,  wliich  has  rewarded  tiie 
pean  and  American  investigalora,fbrniBbes  abundant  evidence 
aesB  of   metaphyHlcal  anlicipulions  as    aids  to  physical  re- 

ked  to  ffilherealoeciHationaaa  probable  source  of  gravitation. 
cr  to  imagine  the  approach  of  Inert  Iiodies  through  the  In- 
ilic  IhrUBts,  than  to  conceive  of  any  practicable  form  of  pull; 
iling  Newton's  view,  developed  it  with  considerable  detail, 
9nck  Acad  cut  icians  Lave  shown,  in  various  ways,  and  to 
a,  the  likelihood  of  the  hypothesis  ;*  Anderssohn  has  given 
WJ  demoDBlration  of  its  stitflcieDcy  ;  Norton  and  Chaltis  have 
nllar  speculations,  which  they  have  extended  so  as  to  embrace 
'ms  of  force  ;  Weber.  Kohlrausch.  and  Clerk  Maxwell  bave 
■aday's  partial  identiflcalion  of  light  and  electricity  by  actual 
^  Faraday's  cautious  suggestion  of  "lines  of  force,"  pro- 
all  forces  maibematically  and  indcpendenily  of  any  hypothe- 
nature,  a  proposal  whlcli  has  been  largely  and  wisely  followed 
It  investigators.  As  a  IVirther  contribution  towards  such  tieat- 
:  the  following  propositions,  to  which  I  have  been  led  in  the 
f  own  researches,  and  which  may  be  serviceable  in  other  in- 


ity  communicable,  at  distance  r  in  lime  t.  by  any  central  force 

ig  Inversely  as  r'. 

;ity  communicated  by  a  single  impulse  or  in  a  single  instant. 

—  "        "  by  i  equal  impulses,  or  in  i  instants  if  the  dia- 

I  remains  constant.    Then 

easure  resulting  from  /  is  constant,  it  must  either  be  exactly 
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>f  tb«  Kranklln  ImiCltuto,  c 


0  papers,  see  referenoos  of  W.  1 
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baalutoly  sUtlo  foroe,  la  tnillipulable  ; 

vU  viva  by  any  ptaf  bIcbI  ageacj  wblcli 
ituniDor  oU  viva  Is,  to  me.  Incoucelvable ;  the  consideration  or 
irce  ■■(oroe  aCatlc  relntlvel?  to  tbe  Kurtti,  and  of  electrodjaa- 
bnv  mnvlni;  witli  llie  veloelty  at  light.  fiirnlsheH  almoat  de- 
rlijenoeorn  unlveraslty  owl  I  lacing  ntherenl  medium  which  roajr 
rj  or  phytlcnl  source  of  all  pbyilcsl  motion  and  all  physical 


^bMltloni  of : 
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faittifglffi 

AeeorCaf  to  the  iIjmmwiI  thcoiy  of  ^m^  Ar  atwage  ndU  nMlj, 

wlueh  ■  food  by  PnpL  DDL  to  the  vilodtf 
of  ToiaiK;  ui  mm  J  miggnpiAam  of  » 

We  hftTe  alRHiT  MCB  (I.  tiM 
the  rtlodtj  of  ditakr  n  miiliii ;  md  hf 

wfM.    PtapiIY. 

wtt  die  f  i^iiMl  alio  ta0twMB  hot  if 
Tolome  md  heat  of  miiBM  pii— luf  the  npnnntatiTVof  en- 
itattt  jiKMUfe  ia  apeipdori  ndU  <filhtin«,  beiag  the  mUoi  of 
ezcmiiiM :  the  wprff  ntitiTe  of  cmil^Bt  votane;  the  tadfaii  of 
Telodtj;  while  the  rtrci  r^M,  of  ditnlu'  lerotatiaB  dne  to  comteiii  pm- 
■are  aad  of  circahir  reidutioa  BMlBtaiiiiiig  eoMiiBt  Totumc;  are  faiwidj 
M  their  reqieetiTe  redU.  Xevoomb  thowedl  thet  if  there  ie  actnal  onDUot 
of  perticlei^  tlicy  an  neither  be  petfcctlj  hud  end  spherical,  nor  htid 
and  not  spiierica].  There  mvt.  theieine^  be  etoaticHj  or  ■ametUiff 
analogoos  to  ekaticity,  either  in  the  gateona  paiticiea  themaelTak  or 
In  their  relative  motioai.  Pdm*a  Tiew^i^  Iqgether  with  the  ftct  tin 
9i$  rtfM  rarica  aa  tlie  quantity  of  motion,  (the  qoantltj  of  nMitioB.  fai 
perpetual  oedllation  nnder  onifonn  reriatance,  iMing  proportioBal  to  tke 
aTenge  Telocity;,  leein  to  InTolTe  tlie  piobaliUitjr  that  tlieie  la  no  alaolnto 
collialon,  bat  the  phenomena  are  doe  to  simple  moUona^  and  are  indepoid* 
ent  of  the  nature  of  the  particles  themselres.  The  ri«  vtre  of  constint 
circular  vc'lf>city  varying  inTeraelj  as  radius,  the  product  of  such  m  tm 
by  ra^liuB,  for  any  given  central  force,  is  a  constant  quantlty.g 

Prop.  V  may  i»erhap8  prove  suggestive,  in  the  study  of  the  mechanical 
(lifTercnces  between  fluidity  and  solidity,  and  of  the  laws  of  chemical  com- 
bination, as  well  as  in  the  elucidiUion  of  the  nebular  hypothesis,  of  which 
Home  ilhiHt rations  are  given  below.  I  have  already  8hown|  that  Alexsn- 
der'H  planetary  ratio,  1.8,  which  is  the  j  power  of  the  thermodynsfflic 
ratio  1.42:{2,  api)car8  in  the  explosive  energy  of  H^O,  and  that  this  energy 
iH  directly  traceable  to  the  limiting  velocity  of  synchronous  rotation  ssd 
revolution^  under  the  same  primitive  impulses  (I,  III). 

If  the  c^-ntral  force/,  in  Prop.  VI,  is  solar  gravity,  the  limiting  vekxrity 
(n  ft  v^'fr)  ^^  uniform  impulses  which  account  for  solar  and  plaoetaiy 

•h>r,rtt.,  Feb.  4.  1«»1.  ^ 

tTh«' principal  eHtl mates  of  *->    are:  Guthrie,  Regnault,  1.41;  Masson,  L4tt; 
TytHhill,  1.421. 

t  Am*,  rit ,  1H«1. 

)  Th<«  viifloiiH  t*{r<*ji  t^lvce  oonnldered  In  the  present,  paper  are : 

t*.  V.  (if  liit<frl(>r  niirleiil  rotation  In  an  unchanging  nucleus,  varying  as  r^: 

V.  V.  ill  any  point  witliin  a  homogeneously  expanding  or  contracting  nudeof. 
ViiryliiK  iiiv«>rHtfly  n«  rS; 

r.  I',  ni  rrci*  revolution  communicable  by  interior  nudeal  rotation  in  an  no* 
vary  I  UK  iiuoleufi,  varying  asr; 

V.  V.  of  rrro  ruvolutiou  duo  to  fall  towards,  or  repulsion  trom.  centre,  TaJTlof 
liivrrnrly  asr. 

I  l*roo.  H.  1*.  A.,  xll,  891.  f  lb.,  and  zlli,14l 
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TCgBlIon.  BoUr  rolalion.  and  plaDctary  revnluiion,  is  the  ttloeity  of  light* 
;  Snu'ft  disunce  froin  Earth  l>eing  314.86  solar  rudii.  the  velocity  of 
il  —  ^^-''  —  -iSlBr  per  second.  Equating  thla  value  wUli  «  ;r  y'Tj. 
subctUttting  the  y»loe  of  ^TT  —  y  —  —  a  nr  X  214.8fl  -;- 
I.25M  X  8M00)  —  .000«37049r  jier  scrand.  we  find  n  —  ai0.08l)4.  and 
—      ■^''  —  .0000038033  r  per  second.     On  conipuring  this  result  witli 

estimates  from  olwermtlon  of  Sun.spoti,  we  find  It  is  alioul  |  of  one 
c«ni.  gn»ter  tliuii  Scliwabe's  eslimate  (.O0OnO38All).  while  it  ia  about 
r  one  per  cent.  less  than  the  nveragc  of  8|)drer'a  greatest  ( .0000020533, 
Kt.  1<^  45')  and  least  estimatc-s  (,0000037863.  in  lat,  24°  88').  All  o:lier 
males  arc  embraced  within  Sp5rcr's  limits,  and  moot  of  them  agree 
y  nenrlf  with  Schwube's.  Sucli  closenesB  of  exempliQeatioa  in  ^ravital- 
itctlon,  maj  well  encourage  a  search  for  others  in  chemical  association 
I  dinoriation. 

numiich  as  Prop.  VII  Is  a  corollary  of  Prop.  VT,  it  may  he  pmc  ically 
Btratul  by  the  same  examples.  Il  has,  however,  an  additional  interest, 
Rliowing  that  the  radial  i ni pulses  continue  1  heir  efficiency ,  wl.hin  the 
tting  masB.  until  ihey  are  able  to  pn)oeei:l,  without  Interruption,  iu  the 

10  direction  in  which  they  entered  the  system.  It  also  lends  eonflrmn* 
1 10  the  above  values  of  n  and  f ,. 

'rttp.  Vltl  accounts  for  the  coelflcients  of  planetary  distances.  In  the 
cisaas  of  my  Stellar-solar  paralxila^  of  which  I  offer  a  new  form  in  my 
ukriu  on  Prop.  X. 

'ho  various  planetary  harmonies  which  have  been  pointed  out  byTi;iue, 
le,  Alexander,  Peirce,  Sirkwood,  and  myself,  furnish  abundant  a  pot' 
'ori  corrolmratJon  of  Prop.  IS. 

>beraiayer'H  Law  |Tmns.  Vienna  Acad,  i  quoted  in  Nature,  June  1, 
S,  p.  118),  that  t lie  friction.coefflcicnt  of  pennanent  gases  varies  as  the 
awar  of  the  coercible  gases  and  as  the  absolute  temperature,  seems  to 
tinder  Prop.  X,  as  a  particular  case  of  the  nucleal  and  dissociating  In- 
noM  of  central  force.  The  planets  furnish  various  other  cases,  under 
ume  pmpiisitioD,  Illustrating  Peirce's  views  as  to  the  constancy  of  the 
nUiy  of  motion,  or  tu  viea,  iu  a  system,  Oliver's  ssthcllc  theorem, 
pUnetary  pendulums,}  and  nearly  all  of  the  postulates. 
"be  lime  of  terrestrial  rotation  being  8fl400  seconds,  and  the  lime  of  tree 
ulDtlon  at  the  equator  (2  n  r  -^  v  '^)  5074  seconds,  the  nii  cira  of 

r864001  ' 
Dlntion  is  I    gfT-^      —  389.68  times  the  r.  t.  of  rotation  at  the  same 

M.  If  this  is  the  r.  c.  at  the  limit  between  complete  aggregation  and 
ipfont  dissociation,  Die  r.  v.  at  the  limit  between  complete  dissodallon  and 
Ipient  Bggregntion  (VI,  VII.)  is  n'  times  as  great.  Therefore,  if  Earth's 
Hi.  xl,  VX.  and  lubaoqueiit  paperii. 

n„tii.as. 

Proe.  Boo.  Pbll,  Amer,  xlv,  fti'i,  if£!,  a<\. 
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be  confirmed  b;  ihc  dUtuMioiiB  of  th':  late  ii^nsli  nf  Venus,  ihe  KouiMf 
of  my  chemical  estimale  ut  B»t\'s  uiAssiDd  dlsUnc;*  will  he  likowlwns- 

Tbc  gCDcreliialton  of  Fiiradaj,  na  corroboraled  by  tlif  mauummaitirf' 
Weber.  Kolilrauscli,  nncl  Clerk  Mnxwell.  is  lhiucxi«Dd«'d  to  iDcladvpnl- 
tation,  aa  well  as  olectroetalic  and  eli.-ctr(HlirDainic  action.  In  the  mm 
catei^rj  or  ceDiral  force  with  llgbc  (VI),  hy  mpsDH  of  an  identical  Uotl- 
log  CM  rwa.  The  airapK'  matliemalical  correlations  make  tfae  geiieraltHliek> 
atlU  broader,  Boai  to  eiubraoe  licr*  "^^  cbemlsm,  oosmic&l  and 
aSSi'<^gall'>ii.  diwociatioD,  rouii<i  reTuIutiou  (V-X),  and  all 

forces  (I-X). 


ir   Through         Ojuning  ii 
By  HoBBRT  Buoea. 


I  PUrMd  FtaU. 


{Brail  befora  the  Amtrk^in  Philotophieal  Baeklf,  HmemUr  M,  18Tfl.) 

Tlie  ounaidemtlun  of  Iho  sobject  of  the  Man  t^ntrtuta,  or  ecction  of  fc.- 
vein  of  water  ctnor){lng  from  an  oriBM  under  CBruIn  ci>niliilon»,  U  mvltK'' 
portion  of  the  proccedlnm  "1  tbe  Pliiloeojiiiical  Society  nf  Glosgov,  iii ' 
nppean  in  tlinlr  volume  X,  jingo  145  ct  seq.    Four  papers  are  publUbe^    I 
ilie  firat  of  whicb  la  an  extract  fh>m  a  letter  nf  William  Fnmde.  Eai)..  C. 
E..  F.  It,  S. .  to  Bir  William  Tbonison,  daUil  Oliralon  Cross,  Torfiuny,  Mti 
December,  1875.     Mr.  Froude  h  quotedf    •    •    *    •    "One  TeMih  1 
"V     j^  bave  Iricd  came  out  well :— The  dlscfaaige  throngh 

^       (^  an  introverted  cylinder  [tube]   with  keen  edgt^ 

Here,  by  tlicory.  tbe  sectioD  of  the  Jet  ought  V> 
l>e  exactly  half  of  tbe  aperture.  For  tbe  conieni- 
tloD  of  Blream  line  energy  obliges  the  Telocilylote 
,  that  due  to  the  head,  while  the  conaerratiDit  ef 
"  momentum  requirea  that  the  pressure  on  the^w- 
ture  (which  is  here  the  sole  operative  presure  Ml' 
ing  in  the  ultimate  direction  of  the  velocity  pM- 
^m  rated)  is  only  Bufflcient  to  create  aa  mnch  momen- 
tum, Hay,  i>er  second  as  will  be  resident  in  tfaeleagib 
delivcre<l  per  second,  of  a  column  of  discharge,  of  half  the  aectfanalsie^ 
of  the  aperture,  if  its  velocity  is  that  due  to  the  head. 

"The  cylinder  was  quite  smooth  oulside  and  the  edge  qoite  keen.  Tb^ 
aren  raiiocame  out  0.503,  0.502,  &c.,  instead  of  0.500,  and  the  little  eiM^ 
was  obliierated,  if  tlie  head  was  omnlud,  to  about  one-fourtb  the  diuwW 
bL-Iow  the  edge  ;  as  Indeed  it  ought  to  be  (I  won't  swear  to  the  exact  flrire 
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1  tin  llie  motion  of  the  parlictca  is  purely  parallel  to 
e  maal  be  some  accellcration  lo  be  effected  in  the  dLrcctloD  of 
L  ift  and  tbii  denunds  llie  (•mploTnient  of  Bome  vertical  iiresBure.  •  • 
K  the  ttna  eoniraeta  ei|>eriiiieTit  with  the  thin  plates  and  open  >ir 
^n  the  pintles,  Die  fluid  was  neltome.  if  ilplMwd.  toatBrttiuieenttBlIf 
pUnc  of  tbo  aperture  at  here  indieated.  and  Fie^ 

Kipmn  to  do  if  closely  studied.    Bo  sIbo  with  i 

Crovcrtedryllnder;  although  it  was  nut  possi-  ^^^^^^:|  r^^^^m 

tee  what  liappened  t  have  no  doubt  tlini'  ijjl 

irxlon  of  ihe  particlea  n»xC  the  ed^  was  ver-  '  ' 

upwards,  the  curvalure  being  only  such  a 
i^aBure  in  Ihe  contiguous  stream  would  satis-  ^\  '\ 
W  the  ex|>eritnent  was  not  adroitly  Initiated, 
w  Bter  seized  the  inner  surfaces  of  the  cyl- 
^ud  ran  nut  in  an  eddied  condition,  HII- 
»io  discharge  pipe.  Whi^n,  liowever.  it 
'Voperly  sittrted,  the  contracted  column  be- 
iMTtwd  with  beautiftil  smootlinoBS  and  tyni- 

I     Mcoad  paper  on  llie  subject  is  an  estract 

i»  letter  of  Sir  Isaac  Newton  to  Profeasot  Coles,  Hnrch  24th,  1710-11 ; 
.fce  "  C^rrwpffnde7ie.»  of  Sir  haae  Neieton  and  Profeator  Cotet.  inelad- 
'^tttrt  from  other  eminent  men,"  publislied  in  1850,  by  Mr.  J.  Eddie- 

Tellow  of  Trinity  College,  Cambridge,  from  the  origina)B  in  the  Li- 
ofTtinily College.  This letterposaessos  much  TnlneBSBhowing New- 
Experiment  and  discussions  ol  the  form  ol ihe  vena  coatraeta,  and  will 
tKid  interesting  to  examine  in  the  proceedings  of  the  Glasgow  Society 
>•!■  wbo  have  not  ready  access  to  the  primary  publication.    Newton 

the  tena  eonlraela  from  an  aperture  in  the  tide  of  a  vessel  of  thin 
tin  plate,  five  eigbilia  of  an  inch  in  diameter,  to  have,  at  the  distance 
i»-bair  an  inch  from  the  hole,  a  diameter  of  lil-40ths  of  an  inch. 
i»  was  a  reduction  of  diameter  of  21-25th9,  and  of  nreas  of  croes  sec- 
r  {I.7M8. 

^>«t  note  to  this  letter  of  Newton  by  Mr.  Eddlestonc  says,  ttial  '  Seetio 
^»vtraeta '  was  a  term  »st:i\  by  Jurin,  Philosoph.  Trans.,  Sept. — Octo. 
^.  ISS:  and  that  Dan.BernouilH  usee  the  same  term,  Hydrodynnm,, 
Jurin  also  uses  *  vena  coatraela ' ;  in  all  tlieae  cases  the  words  dc- 
■lie  reduced  section  only,  while  sutaequent  usage  generally  applies 
t*>  llie  Birttaui  itself  as  a  lx>dy,  between  the  orillce  and  the  point  of 
bd  section. 

*  thinl  paper  is  a  discussion  of  llie  vena  eonlraeta  by  Professor  James 
>*aa,LL.D.,  C.  E..  University  of  Glasgow,  and  is  a  malhemalicsl 
'■lOQ  with  six  illustrations,  intended  to  demonstrate  under  certain 
Uaos,u  Ibr  instance  the  supposed  alwenceof  fluid  friction  or  viscosity, 
^  nppowd  great  magnitude  of  vessel  and  depth  of  water  compared 
Uw  dltnensioiu  of  the  orifice,  tliat  Ihe  Jet  of  water  issuing  (Km  an 
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orlflce  io  a  Ibio  jilnte,  rrom  a  conicnl  adjutage  dlhcr  protiudini 
entruDt,  hasH  st'clion,  where  tho  stream  flows  out  iu  MOBlNy  putilM 
of  mor»  than  half  the  area  of  Ihc  orillce,  nod  that  Ibis  oonditin 
ceaaee  Tor  &  rE-eutnnt  nozzle,  in  tho  furm  of  a  pandlel  tutw  as  WeMe 
Hr.  Fruiide'B  paper.  The  condusionB  of  Pnifeswr  Tlunoson  do  XM 
to  th«  wriliT  HS  warnuitcd  by  tho  couditions  to  which  be  limits  fala 
sillun.  Tho  valuo  of  the  usunied  force  which  he  denotes  by  P  l| 
mcnuis  sstbfftctorily  exhiblliKl.  As  the  purpose  of  lkl»  pop^  is  Uh 
oth<?r  iiviols,  turtltcr  notice  of  ProfL-ssor  ThoniHOD's  article  xoaj  b«  a 
only  It  will  be  assumed  that  the  reader  of  ibis  referi  to  Ibe  Oltsgi 
cietj-'i  proeeeiliogB  to  tie  for  hima  If  what  is  set  funh  by  the  Profvi 
The  fourth  paptir  Ib  sd  abstract  of  remarks  by  R,  D.  Napier.  Esq 
^ve  some  considirrutinri  uf  this  subject,  whldi  whs  published  in  WH 
pnmphlct  "  On  tht  Veicr-Sty  of  Steam,  j-o.,"  iu  which  be  made  the  | 
assertion,  with  sonii!  i]iu1lflcnt]on«,  that  Iheareaof  tbe  tme  theoretic 
eotitratta  is  half  tlinr  of  the  orlflce.  He  ssye.  "I  have  proved 
pampblet  refenxil  to,  that  the  pressure  in  the  plane  of  Ihe  orlfioe  is 
lialf  the  pressure  due  to  the  hesd,  and  that  from  thence  to  the  Ml 
triteta  [the  words  are  here  used  in  the  sense  of  the  section  of  leaat  I 
gradually  dlmiuisbes  to  zero.  Tills  diminishing  pressure  causes  iae 
velocity,  and  is  thus  Ihc  direct  cause  of  the  vtna  coutraeta.  *  * 
"About  three-eighths  of  the  ulliniate  velocity  and  Ave  eightto  i 
cfir  e/ni  Is  Imparted  to  the  water  outside  of  tbe  plane  of  the  orificft 
is  BliBunI  t(i  iiuiiliiil.'  tiji  *.-■  cIli'clB  fiitiiT  In  whiit  !  nirtV  Cftll  the  conv 
momentum  being  transferred  fhim  one  side  of  the  orifice  to  the  oti 
to  the  converging  particles  preventing  the  free  egress  of  the  stream  tl 
the  orifice,  which  are  the  only  views  bittaerto  offered  to  explain  the 
of  tbe  tetia  u 


This  question  of  the  eeno  eontraeta  is  a  very  pretty  one  in  physic 
deserves  a  more  c->mplelc  and  general  discussion  than  it  PecelTes 
pages  of  the  Olasgovr  Society.  It  should  be  recognised  however,  1 
does  not  admit  of  the  simplicity  of  investigation,  either  mathematici 
experimentally,  which  tbe  papers  of  M.r.  Froude  and  ProfesBor  Tb< 
assume.  It  Is  im|X)Baible  to  divest  the  consideration  fVom  the  fluid  A 
against  tbe  contiguous  sides,  surfaces,  or  the  edges  of  the  ^kertar 
ttom  the  fluid  friction  of  tbe  liquid  within  itself  which  constltntes  ete 
nor  yet  further,  from  the  frictlotial  reslstaace  to  discharge  into  at 
medium  (tbe  atmosphere  In  this  case);  while  the  abaolnte  streoj 
water  is  brought  into  action  in  the  emerging  column  to  the  extent  of 
sure  uf  the  atmosphere.  Values  for  these  various  elements  can  be  aco 
and  the  mathematical  Investigation  proceeding  from  Ihem,  would  ( 
a  thorough  solution  of  the  problem,  in  place  of  tbe  extremely  putfa 
essayed  in  tbe  jiroceedlngs  of  the  Glasgow  Philo.  Soc.  Even  the  efl 
dimension  of  vessel  or  volume  of  water  with  relation  to  the  vpt 
might  be  made  a  part  of  the  investigation  and  appear  In  the  reealt 

In  such  an  attempt  to  Bad  a  geaeral  solution  of  the  ihoorem  It  wdo 


tBrtfjii. 

becNime  evident,  that  llierc  nrt'  two  nonual  roriuH  for  the  rena  con- 

■a-,    'VVL.:  Tliut,  wli(>n  the  slrvani  einergei  doicnteardi  from  ud  ojifiiing 

,^\\   hnrlKontal  clgcs,  nnil  tliitl,  where  it  cDiorgee  vpieardi  through  on 

Ins  *>i'tl>c  sami! eha meter.  TUenrstortlivHe  gives  u  |>enc<],  wboae  shape 

m    liingiliKlinal  ■crlton  at  its  upper  end.  or  origin,  will  be  conlrolled  hj 

Ksikture  or  ihH  a|>erture,  and  by  the  effect  of  the  initial  dlrecliont  of 

p«».i<t  icIvA  of  Ihe  effluent  liquid  (the  theoretical  rena  eonlratta,  vndir 

«a  f-«.  bat  dmoid  of  ffracUy):  niodllled  by  the  effect  of  gravity,  which 

,J«|   t^ivc  lo  nny  desrendiag  pencil  of  a  fluid,  the  motion  of  whose  pAr^ 

s  «fan]t  lie  eGMbllBhed  in  appninlDialely  parallel  lines,  a  liyperloid  con- 

"Fhe  second  of  these  will  give  a  shesf.  whose  stupe  at  the  point  of 

JC.    ^will  be  dutcnnined  by  the  sanae  laws  :  while  it  would  now  be  modi- 

At  clilt  |iulnt,  by  the  load  of  the  emerging  fountain,  and  ut  the  same 

•  t  tt«>  fomi  of  the  stream  above  (In  this  case  atlalning  on  some  plane  an 

ili»r«=Iy  conimcted  section),  would  be  that  of  a  hyperboloid  sheaf,  with 

1  e.r^r^miti  and  internal  lines  of  dofloltion.   If  It  be  supposed  In  ibis  see- 

In^Xanec  that  the  plane  of  efflux  (of  the  oriAce)  Is  slightly  deviated 

n  ttko  horiumtul,  so  ihat  the  emerging  stream  is  made  lo  take  a  llui-  out 

ntoe  ix^rpcndlrulnr  one.  the  sheaf  form  would  lie  disturbed;  and  at  some 

,t«  Biinall  anirlu  of  deviation,  a  Irajeclniy  carve  would  lake  Its  place. 

'"'  S*i>cral  courae  of  the  stream  would  then  have  a  modtflcd  parabolic 

tmjectnry  curve,  which  has  been  fivqueDtly  discussed — but  the 

contour  of  the  pencil  Is  still  an  open  question.     It  Is  certain  than 

>    t*MsslDg  the  point  of  greatest  elcTalion,  It  would  have,  from  its  re- 

1(1  willon,  its  greatest  cross-section,  and  that  this  cross-section  would 

:  *l1iit  oval  ofpecullar  form;  and  it  Is  probable  that  beyond  this  section,  on 

m  'l'»cendtng  stream,  H  would  become  nodiil,  for  the  Mme  reasons  thai 

Strwim  emerging  from  any  orifice  except  a  drcular  one  becomea  nodal." 

D  ehorl  the  eomplpte  Bi)lution  of  the  problem  not  only  admits  and  assumes 

for  all  ihe  physical  condliions,  but  it  will  embmce  nil  directions  of 

«tf  "X  tram  0°  to  180o.  where  0°  may  be  taken  as  the  iieqicndlcular  dln-c- 

tl<M»,  either  upwards  or  downwards. 

It  It  poaaihie.  for  the  purp^^^  of  illustration,  to  give  some  consldertttioD 
eC  the  fcna  eonCraeta  upon  hypotheses  aimilar  to  those  of  Professor  Thom- 
toK,  and  tf  other  conditions  are  assumed  at  the  same  time,  an  appreeiatloa 
of  the  [dienomooou  can  bo  had.  In  truth  llie  view  it  is  proposed  lo  offer 
•■•J  BO  ftirther  than  a  mere  appreciation,  and  may  he  made  the  baaia  for 
■iPP^rt  of  the  other  ftindamental  controlling  conditions,  and  Indicate  the 
UM  lit))-  i>f  procedure  for  mathematical  investigation.  Let  us  suppose, 
^t***  ProrM9*)r  Thomson,  that  the  effect  of  fluid  Wction.  or  viscosity,  Is 
SQlfctedi  thai  the  magnitude  of  the  vessel  and  the  depth  of  liquid,  Is  so 
'*^  in  relation  lo  thu  dimensions  of  the  orifice,  that  no  appreciable  velo- 
dtj  i*  Imparted  lo  the  mass  of  liquid  by  ihc  discbarge;  that  the  Jel  is  one 
'""'oe  downwards  (so  as  to  have  the  cross  secilon  under  absolutely  uni- 
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form  preaBurc) ;  tlial  tli«  oridoo  is  a  circal&r  liole  in  a  tliin  plate — Hit  bt 
biilUim  plalc  of  the  vcbkcI— ami  that  tlie  effect  of  gravity  oa  thv  9lrvia 
afl«r  emvrgeiiM  bu  iiugliictvil,  as  well  as  llu  aUnnsplieric  reaictanix  and  itM 
Bcccloratli}!)  due  to  the  column  of  disdiargu,  in  the  production  ofa  vacua 
upoD  the  wctluDu]  aruu ;  aad  ihe  following  sketch  (Fig.  4)  giv««  a  gcDcnl 
ideal  view  of  the  vtau  eontraeta  under  tlivec  snppaeitioos. 

^  jj  WeUbacli*  has  observed  UiattlKi* 

^^^^  "'^wiB**  tual  diameicr  — dof  iheveiD  ofinitf- 

,  gence  from  a  thin  plate,  is  aliont  O.S  D; 
at  the  point  B,  nhlch  will  be  fouil 
{rota  one-fbuTtli  to  one-lial' '^.:  "  letcr  (^D)  Trota  the  plate:  ul 
ibiH  is  acoomptuiicd  with  ai  letuunnl  by  tlio  ijuaDtlt^  uC  »iicr 

dischnrgud,  of  —  Q.D'v,  wl  ...^  roloclty  of  flow  ^  y'  ^^},_     ^'<'*  '' 

is  an  obvious  cunulusiun  thai  m  M>i  ii  on  tlie  aurfitce  of  the  mm  I'ua- 

traeta  IwlWL'en  A,  the  edges  ni  itc,  and  0,  tho  point  of  miniiuiuB 

sectluD,  a  particle  of  wuter  inu^.  „  such  equillbrlam  of  prcssura  u  U 
c'Stabliah  lie  dirot^llon  of  fliinr,  or  in  ir  word*  its  curvtHl  path;  nliii  U 

bocoDias  Bppari?nl  that  some  momc  must  Itave  been  imparted  to  web 

a  particle,  to  induce  It  tu  fii  ie  of  trajectory,  instead  of  blow- 

ing the  direction  duo  to  gn  ...  o  application  of  tbe  pressuro  not- 

mal  to  the  b««d,  uc  roluuin  ite.  ve  it.  An  attachment  to  tho  oriBce 
can  be  consiruruki  nblch  v... .  lis  phcnoiueDon.  or  rather  pratide 

thr  its  iifiuurrence  ns  a  matter  aity.  as  followa ;  Let  tbere  be  la 

opening  In  a  thJn  plal«  as  beforv.  ),  and  let  this  opening  be  gnariii 

or  protected  by  a  disc  (Z)  orthemueuuinieter.  —  D,  let  this  disc  be  plwel 
so  Hint  ii8  edges  (C  C)  shall  be  one-eighth  the  dinmcler  —  4  D  <C.\  rt- 
moved  from  tlio  hole.  On  these  supposilione,  if  ihe  diameter  of  llie  awtion 
of  least  area.  —  d,  be  taken  nt  0.70T  D,  then  the  sroa  of  the  peripUeral 
opening  (til  C  A)  will  be  equnl  tii  the  area  on  the  plane  of  (Bi.  The  line 
of  effluent  stream  (A  B)  may  be  Imagined  to  be  a  quadrant  of  a  circle, 
which  will  Ihtn  liave  ofcouTBe.  a  rndiuB,  —0.147  D.    Now  let  tlip  fact  of 


shall  be  equal,  or  in  other  words,  so  that  all  tbe  sections  normal  to  lli.^ 
curve  A  B  siiall  be  equal. 

[Tho  co-ordinates  for  this  curve  of  the  face  of  the  conoid  Z,  intermic»* 
I  and  y,  where  i  is  Bupposed  to  have  lis  origin  at  point  of  the  pn>loagstio*»3 
of  the  line  CA  on  the  line  B  ;  are  given  by  the  equation  : 


V?^ 


2(8r  —  I) 
•WelKbacb',  Mecbanlcs. 
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In  tills  nqimtion  r^  ibu  radius  of  the  openiug  commencing  nl  lUc  origin 
of  X,  M)(]  n^tbe  radius  of  ili<^  qiiadraut  or  corner  cuoimondng  al  tlio 
MUne  {Mint. 

Tliu  nwiuniption  of  tbo  quadrant  of  a,  circle  for  the  path  of  ihr  cffluunt 
p*n)dt)  Croro  A  to  B,  hits  been  made  in  order  to  give  a  eimple  otiuatiun  for, 
tttitl  rnuly  cnmpreliension  of,  the  nature  of  the  secUons  of  tlio  stream  nor. 
bmI  to  ila  fnce  on  A  B  where,  by  equalities  of  areas,  uniform  velocities 
would  sul)Ri8l ;  hut  lite  real  curvature  ( A  B)  is  obviously  parabolic,  and  Iko 
pUne  nf  B  is  inSnitfiy  distant  from  (t>elow)  the  plane  of  A.  Obiervation 
Imb  ahonn,  that  at  about  onc-foarlh  D  below  the  plane  of  A  the  least  sec- 
tton  of  M»a  Bonlraela  is  apparently  reached,  and  thai  below  this  plane  of 
Mction,  the  pencil  of  descending  current  lias  its  sides  with  only  »o  niucb 
dIvergeniM  from  parallelism,  as  is  dae,  almost  entirely,  to  the  Bcceterallou 
of  tile  IkVling  slrenin.  An  elliptical  quadrant  which  shall  approximate  to 
parabolic  curve  can  be  readily  subatituted  by  conslructiuu  (or 
oalculatiun)  for  the  quodmut  of  a  circle,  in  the  equation  bImivb  quoted,  and 
now  values  for  y,  will  give  loci  for  the  curve  of  the  face  of  lliu  cunoid 
Z  lo  correspond  to  the  siitntitutinn.  The  value  of  the  radius  of  the  minor 
ucia  on  the  line  B  as  determined  by  observation,  may  be  t^ken  as  Ihal  of  (n) 
in  Ute  equation.  By  this  method  a  very  close  approximation  towards  the 
line  form  may  be  aitaiiied. } 

It  will  then  rcauH  thut  Ihc  efDux  from  the  peripheral  opening  C  A 
Inwards,  having  any  given  velocity,  will,  in  every  part  of  tb«  current, 
nnttl  the  least  section  of  the  vtaa  eontraeta  on  the  plane  B  is  reached 
liarfl  a  uniform  and  constant  rate  of  speed ;  neither  acceleration,  our 
tmnsftinnatinn  of  head  into  velocity,  will  have  occurred  in  the  change  nf 
^T«ciioD,  If  the  consideration  of  the  fluid  tViction,  etc..  be  not  taken  into 
tha  itueation,  and  the  velocity  of  efflux  at  C  A  is  that  due  to  tlie  head,  tliat 
li  B  Is  eaiabliaheil  and  maintained  ;  whence  any  liquid  particle  on  ilie  siir- 
fae  A  B  must  be  in  equilibrium  of  pressure,  bulh  from  head  or  momentum 
hi  dir«cllon  of  its  Sow,  in  nhieh  HirtMon  tht  tnlire  k«ad  iV  trnniifariatd 
'aAi  vtheitif.  The  plate,  or  plane  surfhcu  of  D.  may  be  imagined  to  extend 
'adeflniluty  in  the  direi-linns,  E  E.  in  which  case  tbo  velocity  of  flow  of 
'SuW.  inli'ri>osflil  between  Uie  plate  K  and  the  bullom  A,  will  decrease  as 
''e  raulial  distances  Btaia  the  edge  «f  the  aperture;  in  inverse  ratios  of  the 
*•*'»«»  r  to  ony  new  radii  r,  r,,  r,„  :  while  the  heighi,  of  liquid  column 
U)  the  several  velocities,  ^;  V  at  r,   V,,   at  r„  will  vary  us 


f] 


r  total   height    is   sup- 


;      —  &c.     The  pressure   ( 

to  luive  been  completely  transformed  intn  velocily.  ^:  1 
it  opouing  C  A.  and  Ihc  stream  or  sheet  of  fluid  would  e 
I  pressure  al.  C  A,  either  upwurdsordownwards;  while  the  ti 
pressure  on  the  supposed  plate  or  the  iMittom  of  the  vessel  would  vary 

I  —       (atCA)tol      —      —      —      J-   'ii  being  any  assumed  radial 

*.nco  from  Ihe  centre  of  Ilie  opening,     Tlius  if  the  nidiua  r  be  taken  as 
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one-half  inch,  and  that  of  r^  aa  flTe  inchet  (or  ten  timoa  r)»  ike  vekd^ 

of  flow  towarda  the  aperture  at  Vi^  wooM  be  only  one  teBth  of  tkat  il  r; 
the  head  required  to  produce  the  Telocity  at  fio  woald  only  be  one^M- 
hundredth  of  that  corresponding  to  the  Telocity  at  r ;  and  tba  pwft  of 
the  head  remaining  on  the  plate  or  bottom  at  r,^,  would  be  niaety-alM- 
one-hundredths  of  the  total  head. 

These  two  pressures  on  the  plate  and  the  bottom  weald  be  equal  tad 
opposite  pressures^  and  if  the  plate  were  remored,  the  onbalaBoed  pifum 
on  the  bottom  would  represent  the  force  P,  to  which  Profcaaor  Tho—oa 
giTes  an  undefined  Talue.  Its  total.  Is  of  coarse  the  sam  of  the  head  tpoa 
the  area  of  half  the  opening,  and  continuing  the  rappoattkm  of  removil 
of  the  plate,  it  is  encountered  and  balanced  by  the  mameiUum  €f  IJW  dmeni 
•ng  fnoit,  so  that  the  bottom  would  now  be  in  equilibrium  of  pfeasuie^  sad 
the  force  P,  as  an  unbalanced  one,  would  disappear. 

Returning  to  the  examination  of  the  proposition  as  shown  in  Fig.  S : 
the  static  resistance  of  the  under  surface  of  the  conoid  Z  in  a  Terticil  di- 
rection against  the  flow  of  water  in  ita  radial  nioTement  towarda  the  oeatn 
of  the  orifice,  and  while  following  the  path  of  the  under  surflMse  of  tbe 
conoid,  is  represented  in  total  by  the  diTcrgenoe  at  right  aaglea  of  tbe  ea- 
tire  effluent  stream ;  =  to  ^  D  of  superflce,  under  the  head  which  kii 
produced  the  efilux.  The  reaction  of  the  fiow  of  liquid  downwnrds  Ib  th» 
equal  to  another  statical  resistance  of  the  same  Talue,  and  in  the  sane  di- 
rection ;  and  as  the  total  pressure  on  the  conoid  Z  fhnn  abore,  ia  its  eaths 
upper  surface,  under  the  head  of  liquid  aboTe  it;  the  one  pressure  alwit 
balances  the  two  pressures  below,  and  the  conoid  itself  \b  in  equilibrium. 

If  it  is  nr)w  assumed  that  there  exists  no  frictional  adhesion  of  the  liquid 
to  the  surfaces  of  the  supix>8eil  plate,  and  of  the  bottom  of  the  vessel,  and 
the  vessel  is  of  indefinite  extent,  so  that  the  velocity  of  entry  at  £  £  is  r^ 
duced  to  an  inapprecial)le  rate  of  flow,  then  the  condition  of  the  formatioo 
of  a  iHiffect  FdTM  eontraeta  will  have  been  exhibited.     The  removal  of  the 
guide  plate  E  E,  and  the  removal  of  the  Iwttom  of  the  vessel,  and  subrti- 
tution  of  a  re-entmnt  tube,  would  replace  the  supposed  fHctionless  sorfiwtt 
by  liquid  mass,  which  if  it  is  still  continued  to  be  supposed  devoid  of  rit- 
conity,  would  enter  the  periphenil  surface  C  A  with  the  same  force,  and  in 
the  same  direction,  and  would  still  preserve  the  same  perfect  wna «^»/r«<?to- 
The  removal  of  the  conoid  Z  would  provide  a  fluid  conoid  of  the  awn^ 
shape,  or  a  dUtribution  of  internal  atrains  productive  of  the  same  resist- 
ance, and  ("still  assuming  the  i)erfect  liquid)  the  same  perfect  vmia  corUrarls^ 
would  follow.     If  however  there  is  admitted  to  exist  a  certain  adhesion  tc^ 
the  bottom  of  the  vessel,  or  to  the  surface  or  edges  A  A  so  that  the  velocity^ 
of  a  ])article  on  A  B  is  less  than  that  fhlly  duo  to  the  head:  the  surfiMX  (d> 
would  then  become  larger  than  ^  D,  the  dimension  C  A  would  be  properl; 
incre)iH(Ml  to  give  the  corresiK)nding  area  of  efilux,  and  the  conoid  Z  won! 
also  have  such  a  contour  as  would  pennit  the  uniformity  of  flow  of  encW^ 
and  evr'fy  particle  of  the  liquid  at  unchangetl  velocity,  in  any  section  o^ 
the  vena  contractu  transverse  to  the  direction  of  the  flow.     This  increa»« 


'  dimenslno  nf  tlio  emu  sccUon  d,  nnil  the  ofTcct  of  thn  doscendinfE  puacil 
kcoeloming  ibo  flow  tliiuu^b  ii,  c»n  bu  taken  m  BuWciont  to  aci^outi 
'DiabacU'a  ubwrred  value  or  =  O.SD,  luid  pociUon  uf  least  aociiuu  a 
D,  M  hiM  bMii  buforu  ((aot«(l- 

It  must  not  be  tnken  for  granted  tlmt  the  writer  is  nrguin^  thai  ilic 
moid  Z  aclilftlly  exUU  in  Itic  wnler,  but  U  U  bere  a«sunie<l  for  llii'  purixise 
'  show'iDg  tbnl  ull  the  jilienonienft  of  Ihe  rena  eonlraeta  are  conslstriit 
ilh  the  Miiipoai linn.  Mr.  Pronile'*  ■■tansentiat"  direclion  for  the  tiiiid 
Fig.  S,  wlikU  he  myi  appean  if  closi^Iy  iludM,  ie  a  portion  of  tiju  iiro- 
mitioii.  nnd  Ihia  diwiiiteiiiD  exhibits  "the  imitartin^  of  Telocilj' nnd  Pti 
M  uniatdc  of  the  plane  of  the  orifln.',"  ■■  alluded  to  by  Mr.  Hapici 
Thorv  U  one  other  jHiint  worthy  of  notice  in  this  rndlal  Bow  of  ciirr«ni8 
wsnU  itu  oriflcu,  and  the  radial  direction  <tt  the  edgos  of  liie  n]koning. 
1th  or  without  Ihc  aaaumcd  central,  neutral  conoid,  tliU  flow  U  in  e%- 
edlngly  unstable  equilibriuni.  especinlly  when  in  contact  with  a  bottom 
tXe,  (ibe  friction  or  odlicslon  to  which  retards  the  Sow),  the  radial  dirt'c- 
in  Disy  ho  diverted  to  a  small  extent,  so  lliat  the  giarljcle  of  water  wliorc 
curTM  at  the  point  A,  or  at  any  other  point  on  the  Hnc  C  A  inay  possera 
•rtlnte  momeninni  oui  of  the  line  towards  the  central  axis  of  the  pencil. 
The  radius  of  the  oponint;  culls  for  a  very  iilight  deviation  of  entering 
irimnial  current,  when  iu dimension  is  compared  to  the  area  from  which 
la  currunl  is  derired  :  iind  there  is  really  but  the  gliglilest  cause  f<)r  the 
rnota  to  direct  themselves  to  the  exact  centre  of  the  oriHce,  In  \>n\at 
1  fact  the  [wnuanency  of  the  rena  eonlraefa  of  downward  disrfiarge  Is 
1  In  great  degree  from  the  pressure  of  the  ataiosphcrp,  which  is 
It  into  action,  by  the  descending  pencil  below  il.  Tlie  eflect  of  a 
ftgrntlal  afflux  at  the  peripheral  circle  C  A  Is  to  give  n  rotation  to  the 
dl.  which  at  once  accelerates,  to  some  limit  of  discharge,  and  oblllcraiea 
It  eoiUrofUi  The  motion  of  Ihe  parlicles  will  yet  remain  limited 
ms  dirtetion  by  the  head,  but  as  the  stream  emerges  with  a  rotary  mo- 
llbn  path  o(  any  panicle  becomes  a  spiral  one,  and  the  whole  pencil 
•a,  ur  is  diacharged.  at  a  slower  rate  than  Is  due  to  the  particle 
.  In  the  caae  of  tiie  re-entrant  lube,  wliere  the  pencil  is  dives'cd 
c  effect  of  gravity,  by  cihanstion  of  the  air  hy  (lie  effluent  slream 
;  ftnm  tlie  tiihc,  ll  Is  very  difflcult  to  get  a  rena  eontrarta.  as  Hr. 
)p  tealillM.  This  aclioQ  of  the  tangential  allliil  is  not  conHned  to  the 
g  Stream,  but  shows  itself  in  the  vessel  na  well,  where  n  whirl  is 
^ed  whrcli  involves  the  entire  niaas  of  water  cnclii8e<t.  In  the  case 
r  bottom  of  the  vessel  lion  a  ninnel  shape,  this  whirl  sets  iip  with 
;,  and  the  c«titrlfugal  force  of  the  establiahod  current  may 
nt,  nnder  favomhie  circumstances  of  form,  head  and  dimension 
>  diaplace  the  entire  ccnlrul  portion  of  the  ll(|uid,  and  the  iienci] 
«  will  become  a  tube,  whose  core  will  be  filled  hy  an  Induced 
These  phenomena  of  efflux  are  only  noticed  to  embrace  In 
line  of  the  induoncea  which  effect  the  mim  eontraeta  where 
s  of  fonnniion  are  varied  by  adjutages,  and  to  make  it  evi- 
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dent  iIiRt  neither  [he  itudj-  of  phenomenal  nor  th<!  mniliemalical  oonelilcn- 
tioiia  involved,  have  been  oxhrnisLed  In  the  papera  of  lliti  Glaagnw  Pbllii> 
aopliical  Societ}',  while  the  preacut  article  does  not  pruiend  to  do  moiviJUJi 
to  bdicate  the  dlrecilon  in  which  enquiry  ahuuld  l>e  punned. 


Jlimarkt  upon  th«  Tonkaiett  tanguagt. 

By  Alb.  B.  Gatsckbt. 

{JUaibtfort  tha  American  "'^"  -    thkat  Soeitty,  Jfot.  17,  1878.) 

A  small  body  orTexu  "'  lie  w  etcliod  remainBorft  once  pawrrfn! 
trltie,  bears  the  name  a'    vi  :»        %kaitajit,  and  is  called  Tanbahadi 

b;  Spanish  writers,  T  ouiju  luh  k  iDDfLtp  hoiuuiihoay  of  their  oime, 
thej  were  fVoqucntly  confoun  irii  lu  Cuntrnl  Texan  or  conci  irltie  of 
the TowHkiuiHjrs.  who tenalnl,  ■"'^"'jenurHofthe  Wichliasand  Vitixa. 
and  led  a  nomiidic  lilb  in  clow  i^i  Ly  with  the  Earankabuas.  .^rreni- 

mus  and  Carls.  A  bay  in  the  min«  of  Iho  Texan  Gulf  Coast  is  alitil 

Caninc&liua  Bay  up  to  tlila  day.    ,_  time  when  Spitoish  n)!sucHuul«9, 

along  with  a  number  of  their  Aztec  — ,.  mates,  liod  colonized  the  8<>ulb  ft 
Texiu,  and  diaauroinatejl  the  germs  of  th3  Roman  Catholic  (aittt  amuoE^ 
untulorud  tribes  of  aborigines,  wliom  tluiy  induced  to  join  In  (kgrieultunl 
puisuite  in  the  vicinily  of  their  missioas,  the  Indians  were  treated  with  lia- 
manity.  Then  Mexico  and  nil  Spanisli  America  lYeed  itself  from  ibe  donu- 
natlon  of  the  distunt  luiHhur  cuuiilry^  Texas  declared  liself  inde[icDiieiil 
from  Mexico,  and  when  nfler  another  lapse  of  time  the  Texan  settlers  pro- 
claimed iheir  adhesion  to  the  American  Union,  a  war  of  extermination  com- 
menced against  tlie  helpless  Indians,  which  up  to  our  days  continues  witli- 
out  abatement  on  the  norlhern  border  against  the  roving  bands  of  tbe  Li- 
pans,  Comanches  and  Kiowas. 

Tbo  Tonkawa  tribe,  however,  whose  first  mention  in  American  anoi!! 
occurs  at  the  commencement  of  this  century,  seems  to  have  suffered  man 
from  internecine  wars  and  feuds  with  Ihe  Comanches.  than  turn  while  Kt 
tlers.  In  184T  official  documents  put  down  the  number  of  their  wairionsl 
155,  adecreoseofaliout  two  thirds  since  1820.  The  remnants  of  lbs  tribe, 
about  35  warriors  with  tlieir  families,  are  with  a  number  of  Lipan-ApaclK) 
at  present  gathered  on  a  reservation  in  Shackicford  County,  Nonluni 
Texas,  seven  miles  from  Fort  Oriffin.  They  raise  stock,  hunt  the  bu&lo, 
and  serve  as  scouts  on  the  expeditions  of  the  United  Slates  troops  statioiied 
at  Fori  QrilBn.  They  are  eicee<lingly  nitliy  in  dress  and  habits,  paint  Iheir 
faces  in  a  grotesque  manner,  and  live  in  esnvas  tents.  Their  natioDsl  le- 
gend represcuts  them  to  be  the  offspring  of  the  wolf;  hence  this  aDimil  i> 
worsliipiied  in  their  wolf-dance,  of  which  Schoolcraft  has  given  a  descrip- 
tion (in  Vol,  V). 

Two  Bavarian  gentlemen  have  lately  visited  and  studied  this  obscure  nd 
half- forgot  ten  tribe,  and  have  luvored  me  with  their  notations  on  tbe  di- 
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tlonal  Idiom.  One  of  tltem.  the  chemist  0»car  Loew,  viBited  in  August 
1973  tiut  section  by  order  of  the  "Texas  Cool  aad  Copper  Uialng  Asso* 
dallon"  for  molallurglcal  and  mining  purposes,  and  in  subsoquent  yean 
btchtM  B  very  efllcient  member  of  Lieut.  Geo.  M.  Wbeeler's  gurvcylug 
BspMlltioafl  WMl  of  i)i«  100.  Meridian.  Hia  Beld-notes  oa  Tuxae  und  Ibe 
Tunkawasluve  liecn  published  in  "Petermann's  Miitlieiluugen."  Qotho, 
187S  <Docembor),  Tlio  linguistic  materials  coUocIed  by  him  and  Hr.  Pr. 
von  Rupprwibt  were  publisUed  in  f\ill  by  me  in  my  recent  book: 

"  Zuoif  Spraehen  au*  dem  SiidaeiUn  Noritanurika*.  Wtitaitr  1876,'" 
knd  Uiis  article  here  merely  contains  tbe  results  of  a  closer  investlgntion, 
hitherto  unpubtUbed,  of  the  Tonkawa  words  iiad  sentences  transmitted  to 


Tonk&wa  differe  absolutely  in  its  radicals  from  all  surrounding  American 
tonguuB,  and  the  few  terms  coinciding  seem  to  have  been  borroirtd  from 
nelghborlog  idioms.  Most  syllables  begin  and  ttrmiaaU  with  consonants, 
bot  can^oiiuntB  never  prc|>ondi'rale  in  number  so  as  lo  oliscure  ibe  pronun- 
cuUiiin  of  Uic  vocalic  clemeata.  The  consonants  composing  T.  words  are 
M  follows; 

Esplosivos:  k,  g;  I,  di  p,  b;  x;  tcb. 

Spirants:  s,  sh,  h,  v,  y  (in  English:  yoke). 

Liquids:  n,  m,  I,  r. 

f  does  not  occur:  d  and  r  are  scarce,  and  g  very  unfl^quent. 

Among  llie  vowela  i.  e,  a,  rj,  u  (ail  sounds  were  given  here  the  Italian 
pronancialion),  a  alone  is  softened  Into  the  "  0mlnut"  t>  (ckkvan  and  ekk- 
rtn  dog)  and  forms  the  diphthongs  ai  and  au.  No  other  diphthongs  exist  but 
mi,  el,  oi;  and  those  formed  withy  (ja,  ye,  jo,  yii),if  we  choose  to  call  Ihem 
diphtliongs.  As  in  most  of  the  Northern  idioms  of  America,  vowels  IVe- 
qaently  R>nn  a  hiatus:  e-e-ion  vitek,  esam^i  broom-ieeed.  Combinaiions 
of  tUn»  mnsonants  freipi^ntly  occur,  but  they  never  sound  iin harmoniously 
la  our  oar.  and  in  fact  the  Tonka  was  seem  to  be  endowed  with  a  remarkable 
Mnse  for  lingnistic  euphony.  They  lack  tlie  sofier  palatal  dsh,  and  all  the 
■■pIrKint  hut  f  (orkh);  the  hard  guttural  occurring  in  Welsh,  <n  German 
("tiwAlen"!  and  in  8i«ni«h  (j  In  m-ijir,  drjur):  -s  at  the  end  of  words 
generally  becomes  -sli  or  -teh.  and  it  alternates  throughout  with  sh.  A 
final  -n  is  exceedingly  tVequont.  The  niutes  often  slleniale  aniong  each 
other,  b  with  p,  g  with  h,  k  and  x  (and  t  with  Ich). 

Redoubling  the  monosyllabic  root  Is  a  means  of  giammalieal  ayiilhesia 
extensively  used  for  en ri dim  purposes  by  al!  languages  known;  the  T.,  how- 
«Ter.  aeeiDs  lo  employ  it  almost  only  for  nnomatopoctic  purposes,  as  in: 
tchntchnya  to  laiiyh,  koforua  to  breathe,  pertpire.  tehntchur  (c  A'  fired. 
Tbe  lutnte  ofthe  material  available  does  not  as  yet  allow  to  establiKh  gen- 
et«l  grammaticnl  laws  for  the  T.,  but  permits  a  glimpse  at  its  methiHl  of 
compounding  words,  and  gives  a  few  indications  of  structural  import-  The 
of  the  object  and  subject  pronouns  seems  to  he  rattier  intricate, 
live  purticle  not  consists  of  two  parts,  ka  and  pa.  which  are  fte- 
iloGod  one  aside  of  tlie  other,  ns  in  Ajiache.  and  in  Tehua  [New- 
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Uoiicoi.  But  morafrequeotlronlf  onepart  of  ltftiil>iHirauk',kk.g':  V, 
bft,  p'.  pc — u  in:  Icheuo  U  bs,  tclupenu  not  to  bt;  ne  snojt  t«  i^MW  A), 
neb-eno.t  to  ignore,  gio'T«iiuJii(i  not  knotttig  U  liNctbe  nugniiTc  piirtidle)r 
Bhai  A^i  tu  lei  Ihae«  no  It'ois,'  shaya  jflBo.tanab  on  b«.'  /  mu  n4>t  fn  lAo  Aowk 
Where  U  QUI  be  done,  lUe  ae^tive  partklc  Ib  incorpornttid  Inlo  Uir  tu-m  at 
Uie  verb  m  ba  or  M;  hi-ei  yi,)A  A<  iiijti.  hA-nl  yn^tnlid  Ai*  do*»  not  m( 
jrft^nbn  /  WW  or  iMnt.  jft^i^ha  /  » tu  not  ur  did  mrl  ffo.  Ho .'  u  a  dfj«> 
Hvo  answer  Ui  id  inquiry  U  o^,  (ii.ifl)! 

Kapit,  the  two  panicles  nimliLiiMl.  ur  kapai,  kapa-i,  evidenOy  hoc  llui 
foTue  of  an  u^edivo:  "noon,  nntlitng" ^  thai  at  kapa  ymliik  /  JUmk* 
vatttr;  abai  aj-nen^a  kapa  j^vune  e  no  hone.     It  is  alao  ptonunDa4 

kop«t,  koptiit,  and  in  tbis  form  oceura  bh  a  privarive  parlirlc  In  iminpoiind*: 
■lieu.iau  drtu,  coat:  siuikuDa-kopci  naked.  koiteU-Teika  poor,  inJigml  i  Um 
root  of  roilCB  Ilea  in  y^-rucsli  to  bt  potimtted  of). 

Tito  Aral  lyllablc  of  the  word  {ka-.ko-i  piububly  oooun  also  in  a  |in>> 
tracled  form  In  kaa  tick. 

A  uiiiiib«r  of  preJUtf  can  cnaily  Xte  polnlr^  out  In  T.  TcrliB  and  noani.bnt 
In  find  out  tliu  real  power  and  urigiual  Dieualiig  of  tbem  prcBxed  «}'Ila- 
Mm  is  a  itiWcnll  task.  Ht-  is  a  frrquent  pn^flx  in  nouns  and  vorb*.  and  ii 
found  b1«i  in  inlcrrogatifo  pronouns  nnd  partidoa  as  well  aa  in  the  Jenioa- 
•truclre  pronoun  oTilie  tliird  person  Klngulari  lifel,  lielntia,  Ae,  Mmelf. 

he-yaluhou  tftglat,  cf.  atcli^di  it*. 

be-lepuon  titt,  ffrml. 

he-nlailchan  loath. 

lie  ntilion  blood  cf.  ya  taon  heart, 

ba-lonkai):aj  il;nr/<i,  d,  ya-lona  to  kill. 

ha-n'el.  ha-vei  large,  biff,  high,  lalt. 

he-klau-c  to  ling,  ehanl. 

hB-i.to  to  ride  on  hornebaek. 

the  praflx  ne-  occurs  (guile  often  and  is  used  In  forming  verba  Ana 
nouna  and  nouns  (tiin>  nouns  or  verlw.  an  can  lie  inferred  from  the  Mlir*- 
ingaxaniples: 

i)c-ba<ha  to  tmoke,  ftam  ba^ka,  Ibe  Englisli  word  lobiuco. 

ne-dbuana  to  ihool,  and  ne-svon-  tn  the  compound  nesvoQ-pillel  tou'mI*^ 


ne-vHura  to  expire,  die, 

ne-k-eoot- to  I'^nortf  (lit.  "Dot-wcIl  [know]"). 

ne-muetaa  tj/e  (root  probably  in  metan  tojlaih  up). 

ni-niuetch^on  note,  derived  ft'om  tlie  preceding. 

ui-kamon  bone. 

ni-sto^on  ic»,  from  te^on  rock,  tlotu. 

an  aligaalian-tiyuk  l(neei. 

The  uioBl  frequent  of  all  tUo  T.  preliKee  is  undoubtedly  ga-.  f'-.  J*, 
found  in  verba  as  welt  as  in  noung.  In  ivctlve  verbs  it  leoms  to  ftilfiH  ll" 
functions  of  an  object-particle  incor]Hirutcd  into  the  verb,  as  wo  see  li  wW* 
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rifkgin  nun;  Moxlcna,  BautUern  luid  Northern  UDgmtgea;  in  Aitec  TA. 
liut  particlw  U;  U<t-,  tettn-,  are  used  for  tliis  purpose.  The  nature  nt  this 
IMulir.lc  is  elutidftled  by  the  Ibllowing  graonuatlcat  juitaposilions  : 

kftU  mnufA  .-  ys- jK  lo  tat. 

Bliay*  (cAdii  Ttintch  I lee  thet  :  naya  ki  ye-tcUtt  t!to-u  lettt  me. 

velka  pou»*td-of,  karing  (in  :  kopeia-rcLka  indigtnti  :  ehal  y£  viiesh  / 
f>«**6tt  (Biucn^nu  AorM)  i  aurash  ye-yataikusli  1  eat  btijfato- meat  (here  the 
IMriicle  occurs  twice). 

In  Uiesc  Bontences  the  particle  }//■,  coanectcd  throughout  wiih  transitive 
Tcrba,  luw  n  refercno-  to  the  direct  object,  wliich  cillior  precedes  or  fulluwn 
Uie  verb.  It  ia  found  lo  occur  aleo  in  the  following  transitive  verbs  :  y»- 
lotis  to  kiU,  yo-toya  U>  hunt,  perbape  also  in  eiaatuk  to  cat,  tertr.  If  Ibia 
lerm  U  mlaBpeti  for  ye-satuk. 

Bome  of  tlie  fotlowiDgeuhfltantive  nouns  built  up  with  this  particle  can 
be  (llBlincily  traced  to  their  respective  radicala  : 

yiiao^an  Aouw,  originally  leni.  from  tso;(  ehlft. 

ye-l«oic  i-tann  Sutton,  from  Uo:(  eMk. 

e*8hauk£*hni.-n  thirt  (prabaltly  instead  of  ye-lsok£-hacn,  from  tsot  (luth). 

ytt-XiM  fpvr.  from  jn.ia  to  go  (or  to  make  go?). 

ye-kO;ton  boot,  from  luta.  tata  to  go, 

-y«-kev&n  tnlraiU.  guti,  from  kevano  leet, 

ya-iexoB  itotu,  rack,  cf.  belepueutejok  "mountain-foreit." 

ye-ntHn  wind. 

jro-icbon  nni'I  (on  Angers  and  toes)-  ^^^H 

ya-taon  h*art.  ^^^H 

ye-la  cAatr,  ^^^H 

u-bafu-etA  uoman  (instead  of  ye-ba.cu-ela?).  ^^^ 

ya-tch'.renon  hread,  from  yd-^a  to  eal. 

The  word  for  *foM.  rook  seems  to  have  two  fonna :  Uxon.  and  ga-lexon, 
utd  the  clrcumBisnce,  thai  this  prefix  y"-,y«  -  is  generally  found  in  sub- 
Btanlives  along  with  the  bIBx  -tin,  -on.  -en,  etc.,  proves  that  there  exists 
•oni*  connecllon  between  the  two.  Evidently  they  are  the  two  principal 
ejemente  ubc*1  in  building  up  substantives  from  the  monoeyllabic  roots. 

There  are  many  reasons  for  Rsaumlug  that  ■-,  lA-  Is  a  Tonkawa  prefix, 
though  It  cannot  yet  be  disiinotly  proved  to  be  such.  It  occurs  in  the  fol. 
lowing  pronouns,  nouns  and  verbs : 

shaya.  ehai  /.  it\gtt\f. 

het«i-shi  ahtrtto  t 

hetet  sho-ulok  tcAat  thitigr 

ahapon  to  hide,  conceal. 

shoyana  to  mim,  cf  esvalan  jtift,  aye  to  mare,  or  lite  in  tealer. 

SMkuono  to  hear  cf.  j:a!on  (in  :.enfttch>.Taion  ear). 

ri  ,  se-  la  also  prefixed  to  the  numersls  4,  6,  7.  8,  Q.  10. 

A-fcw  termsofLoew's  vocabulary  begin  with  ilic  syllable  oi.  which  I 
U)  be  niber  a  generic  term  than  n  prefix.  Perhaps  It  uieans 
'or  "iin^ruped,"  for  It  occurs  in  okau  tfet'n, /ur'tAiin.  okameillo 
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hag.  Heine,  okmek  Ii'oii,  and  pribslil.v  "Uinda  rIm  id  the  !nilUl  syllable  at 
okopak-ton  hat  (originally  ninde  vf  nkma  or  f^r),  in  :  a.vDCK^  hort.  *sA 
uAucn  dog,  which  is  spelt  ekkvon  by  Mr,  ran  Itiipprecht.  "We  hrnTf  ben 
anollier  instance  of  the  curious  Tact  thiil  tbt  burse  and  the  dog  ar«  alM 
by  Indlnns  with  the  same  root  or  woi^-slem  and  we  would  posse*  nuay 
more  of  tbcse  instances,  if  the  horse  was  nol  so  frequently  called  bj  the 
tmporteii  Spanish  tenn  ksway.  kav&yo.  The  following  table  girn  in 
PDunifratloii  of  the  Icrms  for  lu/T$a  and  for  dag  (Kaa  various  tUDgues : 

UUta  (New  Melico)         ganidn,  horte      kuyanidi,  dog. 

yatehtt  wvskunser  WTskup  (v  =^  a  abort  snrd  i.) 

Yuma-Tonto  (Arixona)     ;tata  tsnta. 

Dakota  shunklin  sliUnka. 

Pnyuttf  pung-gd  piiDg-gdts. 

SahapUn  kijssi  bAssikuasi. 

TTinCoon  {California)         shuku  kontl-shuku. 

Klamalh  uatcb  uaich&ga 

The  iaat-named  term  vAleh  simply  means  "living  creature,  being, "and 
vatchaga  ia  its  (liminutive,  from  un  lo  ezUl,  to  lirt,  to  itaj/;  applied  to  our 
Tonkawa  tenns  composed  with  oJt>,  this  supports  the  opinion,  that  ok  mi 
its  compounds  have  a  similar  signification  of  crBotnrt.  or  animated  being. 

The  Natchez  term  for  hone  is  the  a  jmencative  of  wiskup  dog,  awl  u 
Dr.  D.  G.  Briniou  has  shown,  ica>  is  "  pparently  a  generic  term  fur  a  ter 
tain  ('Ihs>i  nf  BuimuU, "  and  occurs  as  we  In  the  language  of  the  Uchresot 
Yucli.s,  "bii-h  (iirriH  n  -iiiiilni-  scries  of  c^mpotimis- 

Okemeillo  \og,  taint  is  really  the."beast  feeding  on  the  meadow,"  fbr 
hueu-meil  means  prairit  or  rrnadea, 

AFFIXES. 

Ofa  more  diverslBed  character  than  thefbnnativepreflxeaare  the/onw- 
tine  affiMt,  that  la  the  syilablSB  app»nd«d  to  roots  or  word-atems,  aod  la- 
tended  to  form  deriratiTes. 

We  frequenlly  meet  f  1.  a  terminal  syllable  -i  in  noona,  which  b  »p- 
pended  almoat  only  to  vowele  and  often  coaleacet  with  them  into  a  dipli' 
thong : 

sha^e-l  thadoie,  thade.  a,taloi  ant. 

esamo-i  iro&nucied.  kapai  nothtng. 

tak^'i  Read.  tel-1  livtr. 

ta£lai  (loud.  aenanda-iaa-l  copperhead  1Mb- 

A  second  derivational  affix  -eta  occurs  in  the  words  ; 


be.tueta,  eba.Tueta  woman. 

keta-,  kete- fritnd,  partner  {'in  :kBtepanon  trtj/  partntr). 
Compare  Ibis  affix  with  eta  to  eomt  and  with  the  particle  heteliT  «*<«' 
A  third  al9x  in  k  (-ak,  -ck,  -ik,  -ok)  frequently  turns  up  in  subatintlTNr 
adjectives,  and  other  parts  of  speech  : 
kalok  btard,  muitaeht,  from  kala  mouth. 
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tB^taxok  pitet,  aIick  (f.i.  afmcitt). 
;tKk  hair  (on  liiiad). 
g>Uk  mor,. 

hitanok  tooTi,  in  a  ihort  time. 
malek,  In  :  nciiiii£li>D  malck  ei/Blid. 
ok-mck  lion. 

oyiik  took.  poekM,  bag,  cf.  toyo  to  jiut  i'n> 
nnmek  dry  itood. 
mskik  yrllnig  3)  gold. 
nuuslok  lehiU;  S)  enttU. 

This  'k  affix  wema  to  indicate  a  spot  or  place  and  maj  be  equirftleot 
lometimes  with  "on  him,  on  it,  on  thii."     Boe  the  locative  case  below. 
The  eiislPDce  of  a  fourth  affix  -la,  4an,  -la  io  frequently  alternates  with 
both  being  probably  surd  A),  occurring  bb  yet  in  aubHlAntlve  nouns  only, 
my  be  inferred  from  tlie  following  words  : 
anip-'hel-lo.  enopta-lo  "loikito. 
•pinki-llin^rt*  of  various  colore,  red,  etc. 
wva-lon  fith,  enkO'<S-la  bird. 
linkD  lino  raliai/  "where  ttaler  ia,"  cf.  a.t  ttaitr. 
ka-Itt  movth,  fmm  ya  in  to  eat. 

kvA-ln  ttiek,  in  ne-AO-o-kvalo  gun,  rifif  from  kue,  kve  irood. 
X^-Xtia  feret  and  ague,  from  ka-a  oicjt. 
Jin-Xo  tumbler,  drinking -glaii.  from  tane  to  drink. 
masslof-fi-laa  ttxtw.  trom  ntasslok  white. 
nft^tchoO'Se-lon  JtM-rniiteA,  from  navtclion  j!rB. 
tclio-d-lan  rxfTementl. 

■la  ia  found  alen  in  the  personal  pronoun  helntla  he,  himtelf,  but  this  is 
<wl  likely  Uie  particle  ala,  wliich  occurs  in  many  other  pronouns  and  is 
sre  apocopated,  ae  the  possessive  elatan  (Sit,  hert,  or  id)  demonstrates, 
Ib  the  numeml  series,  this  particle  ala  is  used  lo  form  the  decades  or  lens 
id  may  bo  rendered  by  "timet": 
sikba.r  ten. 

sikbat  alD  kitn  tietnty,  (10  limes  3). 
sikbat  ala  midsh  thirty,  elc. 

In  apite  of  ibe  small  number  of  Tonkawa  verba,  of  whicli  we  ore  cogni- 
inW  Romo  formative  tindinira  constantly  recur,  and  we  are  therefore  Justi- 
thcm  as  derivational  aiBxea  forming  verb«.    One  of  tbem  la 


■taojMua  to  eool  down,  from  atso.r  eool. 
hekwue  to  ting. 

kofojiui  to  breathe,  kesbkua  to  be  fond  of. 
Anotlier.  the  «inh  of  our  series,  is-ani,  -c 
>*erln  the  futlnwing  verbs: 


iDRtui  (instuadofroi 
M-stimDo  to  thoot. 


,a!)  to  fiath  'tp  (said  of  lightning). 
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ke.vano  ("  bf  iM;  irii,  iMftd. 
ke-ei(enn  (c  br  hungry;  hunyry,  /timi»/urd. 
^nne  to  drink  (Mme  root  an  yaja  to  »at). 
BbapoD  (inBI4^n4  of  tliapona  1}  to  hid*,  to  OMUial. 

•oBkuono  to  htar. 

This  ftfllx  is  evidently  identicil  wiih  the  verb  etw,  inv.  ttitvu,  wtileli  ll 
rendered  bj  lo  bt,  to  tiUt,  but  whose  primitive  Bigniflcation  ts  tlwt  or 
going  or  earning  (ens,  aina). 

PurlLpr  verbal  rormatiTes  can  be  traced  la:  -ago,  -oy»: 


tchatcliaya  to  lattgh,  jo^oyi. . 

slinkna  to  put  into,  tcho.fQO  to  <■ 
Tills  ending  prolnbly  origiaated  tt 
-oaa,  -ono  etc. 


toyotvpuf  into. 


gh  the  syncope  of  verbs  in  -ana^ 


h  in  our  aeries  is  found  in  ill  IbE 

uion  of  verlw,  probably).    Thiili 

Ipie*  of  the  active  form  of  v«(tl 

,     Wi-  liave,  f.  1. : 

loop,  to  lit  in  liod. 

0  coot  duien. 

hia  vnding  evid«iillj  baa  iifftrrtt 


The  most  iintK<rtAnt  affix  and  the  n' 
difTereni  cutegoriee  of  nouns  (to  the  el 
the  affix  -n.  and  lis  occnrrenee  in  oa: 
seems  to  give  the  key  to  Ita  real  1 

tchornon  phyiieian,  froD»  ' 

alHo^Biian  nortA  wind,  tr 

la  the  deriralives  qiioteu  ut. 
functions  to  fulflU : 

li&.yatchot)  «y«  plai*.  ftvm  atcbe  to 

tyoa/ool  (from  aye  lo  mowf). 

ye-ko.ion  boot,  ttova  kaia  lo  go. 

ye-isoian  haute,  ttni.  from  isoc  clolh.  runriii. 

Eanosban  Mozican,  I^m  Eanush  Mexico. 

li.tstioa  morning,  fh>m  lagasli  «tm, 

But  the  lennlnala  -on,  -en,  -in.  -on,  -tin  appear  also  io  a  consideialilf 
number  of  nouns,  whose  roots,  slcma  or  their  moaning  are  yei  s  mjfiwj 
lo  UB  ( -kin,  -,iin  forms  possessive  pronouns),  and  of  whicli  we  give  hem » 
aliort  apen;u ; 

Adjeetitei:       jaton  (also:  aatnna)  grten. 
taton  warm,  hot. 

Suhftantivei:  etebnan  day. 


nitti 


helepuen  foTMt,  Irti. 
bopaion/oT. 
trtSni^on  gran,  rtc 


hepeian  beadi. 
yA-taojgan  table- fork. 
natun  Aiil,  mountain.    ' 
Curiously  enough,  -en  also  stands  at  the  end  of  the  hlglier  cardinsl  n"^' 
hen,  from  flfteen  upwards : 

kofkuajfpf,  koskun-en  _f!/r<i«n,  siklmi-alnklts  kita-en  tieenty-lieo. 
Tree  or  ireod  is  kve,  kue  and  tlie  ilutdoie  a/a  tret  ie  sluj.«e-i  IsOT*''' 
hepeian  1b  boadt,  and  tai-nai-loman-hepaian  Is  neek-eletk,  ni»ik-i*r^- 
From  thiB  we  may  conclude  that  -n  lo  Jfcawan  is  the  sign  of  an  oblil'' 


pomeuiBt,  Uitl  tliut  liepulun  siiniJlf   uk^hiib  "on  tlic  nei^k,"  or 
ig  ti}|lip  neck,"  or  "of  the  neck,"  ilipti  hcpni.  hetiol,  ur  tiejmts 
Uie  ivnn  for  ntek. 
D7  n  similar  tmalftlcal  process  we  nnive  st  the  diw»>vcry  or  a 
utao  aulllxes-     i'ulling  logwlliiT  Uic  BPiiK'nceB  In  wlilcli  llin  cml- 
ntl  ok  are  llnind,  wc  gel  tlia  fullowint;  : 
eUu^OIULk  enububn  linn  not  I'n  Iht  hotiu. 
«»04»n»k  on  be  /  uku  n-it  in  t/m  Aouw. 
>\'Ai  jurunokat   W/iaC  do  son  eitt'l    WTiat  do  yoafted  onT 
Kc  raara  la  dit  o/poinon. 

1  Ant  w!Dtt90i%B  givR  US  It  loeathe  case  iti  -ujt,  Ibe  tw<i  luttirr  an 
iMl  CBM  iD  -Dit. 

net  •«- occurs  itt  WTfiul  plocM,  H'liFreilsi-oiua  u>  bt  n  cisvbuISx, 
yal  dvmnoBtrable  Msuch.  Ifatuelin,  forinsUnce,  which  nienns 
rmg-waUr,  Uddnpost^l  ofii.t  ttufer  and  be-l«puen  thicket,  aood. 
Dgsftro  ottCD  found  near  tliickcts),  the  iitaerted  -u-  cnn  hnidly 
Dg  eUdbut  u  (Hise-sutBx  oca  parlidc  of  rclaliun:  sv(.-(iiidlr:  eiui- 
itak  is  Cumpf«eJ  of  eia  to  nouit  nnd  ion  1  man,  man  and  lliere- 
lltH  in  fncl  "foeonM  to  a  man-"  From  this  muy  bo  inferrod, 
A  -o-  I  -u- 1  are  both  parlicleH  of  relation. 

ling  •«&,  whicli  in  verbs  ia  used  n^  i>  ^ubatilute  fur  tlii^  pninuuns 
III  cbsibat  tet,  do«s  not  seem  to  bu  ntvA  as  a  cnsC'SiifHx,  but  is 
IV times  ini-'ut'i'urattHl  in  tlie  miiisl  or  words,  ok  in  n8ttctioD-se>1un 
,  jfu-lck-^euou  bread  (ga-  prefix,  yain  to  eaty  As  a  final  sound 
ill  words  like  1 
un.  from  Uioa  warm,  hot  ic(.  Aeioc  lonntiuh  mn.  from  loua  to 


Urraptn. 

b\tffiUo  cf  au  deer, 
•njly,  hoai»- 


disciiKcd  tile  tun  re  impni'ti 


ne-kctiesb  eiffht. 

Itiisb-  in  :  mishlm  1  one. 

uomSsb  goung. 

lia  uslt  many.  (See  ;  prefix  th-.  t 
It  fealurca  of  T.  grnmmar  in  m;  Ger- 
CUIOD,  I  shall  not  at  present  dwell  any  longer  upon  lliia  suliject. 
vet  ui  the  etymologicul  dissnciiiMi  of  some  rompound  words  and 
rllh  snuie  eiUnoj^rapbical  remarks  of  general  interest, 
ing  compounds  ot  two  substaniives,  tbo  Tonka wn  language  places 
ling  t^/tor  tlie  governing  sulislantive.  Mnn,  male  means  o-nkon, 
iiub  akon;  it  occupies  Ihe  Ifrst  ]>lace  in  nkon-kv&lo,  the  man  of 
C  stick,  vix. :  Hie  chief:  it  stundH  liccond  in  such  terms,  as  desig- 
!ia  Ibr  peiwtnal  use,  inslruments.  etc,,  f.i.  okop&k-^on  hat  ilit 
l).  Adjectives  uut  usdl  as  predieatcs  seem  bound  to  sluiid  be- 
lubslnnliTc  or  noun  they  quality  :  a\  ix  bad  teater,  aknn  vd.ivan 
»f  man,  boy. 

leAt  to «M  t  derive  tlie  following  terms:  elchnnn  dag;  daylight, 
nd  eeullig  being  ideas  closrly  connected  among  tlicnisi'lvm : 
-MxA  thdenet,  lit.;  ••  tun.vshere-to  mc,"  the  direction  in  which 
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we  flrit  «cr  tlio  nun;  hc-y/ilplinn  egt giant.  If  nun^od  noanbtirm 
formni  aflM  tlic  "  aileh&tnk"  ubove,  Mtulvnli^nt  to  "  rlftlns,"  "  p>lnf-np" 
(nu-nilPhtSl?}  nnd  Ui  llir  KInnuilh  ivon]  kauk^tAsh  tncpn  (liL  "IJUctir*«i' 
<ng  ant"},  it  niiiHi  also  be  dtrlviMl  fh>m  atchn  to  «*t. 

kur,  irea,  wood,  ttlf.k,  gave  origin  in  the  (blluwiag  T.  wonlit:  ftkon-knhi 
"ttie  man  of  tl)e  stick,"  th*eM*/ltitn;  Isn^natch-io  kvan  noup,  vlx..  "tiicft 
tu  wnsli  clot!)  (tso.r)  with;"  nlixaUxakvv  had-ptntil.  riz.,  "  papvr-tiiiAi'* 
nc.rou-kTftlo  rifle,  gvn,  tIe.,  "nliootlag-Btlck,"  protmbl;  inlwpcU  be 
ncslin-11-kvBU).  nc  sIiumiio  monnlng  to  thoai,  I'lkvuitbeii  lurra  Ik  prolmblf  di- 
rived  from  the  aame  word,  an  hor—  ''— 'tiontly  b«M-  somr  rMcmtilaneii  M 
piMHM  of  wood  (inBtead  of  e-kriin  ind  tbe  numomi  «Lr.  si-kual"  ™- 

calln  tliu  wont  hvuto,  wlilcb  \a  m3u|ilio)il«(l  In  ni'iM,  ie'hijc*iIciiulo. 

Itf  )''>'>  'Ofk,  »ton*  rrnppoan  In  ya-teton  roek,  ni-B-te^on  ke  ( water -tftoB*!! 
and  In  hflppttcn-ic^pk /orfit,  thichft,  lltcrblly:  wond  of  ilic  bill.  Thh 
refors  i«  Ihi-'  circmnstaiH.*  tlial  in  the  sonihwest  foruita  aw  fouud  uu  eUt- 
llonHonlf,  whlli'  thiT  plainx  rcinnln  haro  of  an;  wikhU. 

nfi-A  oarlfi.  land  lurnit  up  in  ctctio-janisb  prairie-dos.  tbe  Wrll'knoKS  i 
hnrmwtng  nxlunt  nf  thp  went,  Bporniophlliia  lud»vlcUniu,  fonning  exUb 
■ivu  nndergnxind  cnbtnlm. 

tin  t  «lo'A,  eanvat  U  the-  etymim  of  ninny  t^mi*  mcntionnl  abore.  and  of^ 
yF'Unre'i't«an    AtiUon.  iRbntioUaiiol    htanket,   teutut-yetsntran    "coamw- 
Adum."  «»( ;  apjiaronlly  aim  (if;  niisc-tsof-kamiv  dfj),^  dried,   lunolaf 
p,.,i,„|.,L ..  -!,.'>,  /ic.1,1  ,i^fii  |,y  th*  wind  or  tbo  Are.     Nni  kDnwing  tl*  I 
I'ri        '  ■■t"tH.>r.  wi-<-Hnn«t  dwidc  iftclifit-no  to  tUtp.  to  Ut  i* 

bt'i  is  ilcrivcl  fnmi  il  or  not. 

^-■ii--h.-k-f  rirh  is  iUtivmI  from  lia-ash  maeh,  many,  initial  h-  being  de- 
cidiiniis  ill  iiiiiny  tiflbv  Indiiin  languagos. 

'Ill  titfi:  aiiviish  baff-tlo,  okiiii /Hr-aJtirt,  nauvai  robe,  animal-tkin  are  all 
ili-rivcd  trolu  llii'  siiine  Mot  mi. 

yeiiUin.  //iiii-l<in  iriiid  forma  ycnt.in-auvei  Ikt  louth,  lit.  south-wind, 
Aiivi'i,  hriuri  i<  i>(r<j'iy  iiiul  the  "  'tromj-ifind"  is  the  breeze  blowing  with 
iiiil.i'luii>i(,v  from  ilii>  cwift  of  tin;  Oulf  of  Mexico. 

kfl'i  fri.  II  I.  iiiirliusr,  i.*  [•ieiiliiMl  wiib  the  numeral  kita  two  and  gimplj 
miMus  ■'«.■  I  wo,"  iir  "IwD  of  us,"  From  kita  two  are  formed  the  numcr- 
nU  si-kuii  f—ir  iinil  ^t'.keljesh  fighl. 

Condation. 

Till'  citifiit:ition  of  errors,  wh.'tber  they  be  of  miportaoce  or  not,  b 
alwiiy-  mirmiiil  with  !?io.l  r.>siills,  and  if  we  can  profit  in  scicneo  wd 
kiinvlvili;!'  I'v  sni-b  roiif' nation,  v.-i-  should  not  lose  the  opporninltv.  It 
will  not  iiike  Ions  lo  jir.ive  wiib  liniiuistic  rex'wns,  that  the  supposed sffln 
ily  i>l"llif  TonkiiH-as  with  (be  l.-mld.H-s  dops  not  esist. 

\Vonl»:ind  syllabli-s  in  (■;i.ldoemi  iilm.wt  fj-fltiiirelg  in  roiPtU;  word?  of 
oni'  -ivllnlile  ar.>  sc.iniv  nliiuwl  every  wonl  has  two  or  mor*  syllaliles  »ni 
in  di-i>  Ihil.ii-  wimls  llie  uwcnl  rests  on  tlio  pt'nuilinta.  Piphtbongs orW, 
but  an-  otlen   recosniied  with  difficulty,  owing  to  the  queer  melbod  ol 
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trausrritiiD^  tlio  liingiiiige;  jroiipliiga  of  consonnnta  rnrply  orciir,  in  T. 
bttquvotly.  Om  limpU  eoTuanant  genuniDy  htnils  the  word  uiiil  s/llalilH  ', 
muneai  for  railun  bugin  with  a-  or  on;  The  inrls  of  thn  liumaD  (hune 
Mlf  ti'ruitnutc  in  -to,  -eo,  -rio,  -ao» ,-  uthere  tic^'in  with  aifco-,  oAuk-,  whlcii 
wuuld  nnt  he.  nlUigelber  dlapikralc  fWmi  the  T.  nkon  man.  pruviili'il  U  hua 
tbnwimo  ^IgniHmtluD.  -  It  is  truu  ilmi  tlie  Ciulijo:  mtAw  tnoon,  a\\i.6:o  cold. 
tfinter  bear  same  extcrtuil  iinnlagy  with  thu  T.  nnusiuxl  moon  and  ntsuj 
I,  but  tliore  is  otleii  a  wide  ditrerunt-'e  bctwuvu  reaembluuce  and  renl 
alBnlt}'.  I  havu  given  clscwiicre  a  collcrtion  of  T.  words  ri«ciiib1iag  ti> 
terms  of  llie  sarrunnding  Idioms  wliicb  miglic  be  augmoiittMl  iiidefJDitely. 
Onl)'  ODO  (if  tlu;  cntiipiireil  Innguugua  boa  }rirldcd  a  ttvi  terms  rcslJDg 
pratMbtr  on  rrsi  idoDiIiy.  and  that  is  Attte.  We  And  T.  (ya)  x»  to  tat, 
ka(-U)  nMufAand  Axlvc  (tk-j  kn.  kni-mail);  T.  bnuui,  anvoi  j^mal,  lar^, 
t.  vei.  hnsi ;  T.  a,r  icdMr  and  Aki.  ail.  If  these  coincide ucc«,  which 
Tookawa  bus  in  cummun  with  muny  Sonom  languagcii,  arc  increased 
by  othcn.  wo  may  look  out  for  pruofs  ot  old  connections  l>ftween  the 
,  twa  HtliuluU  bodies;  connections  through  commerce,  expcditloni,  emi- 
grmllons  nr  Immlgralions,  not  as  yet  through  etlinological  affinity.  Up  to 
thia  day  a  kiuahip  of  the  Tonkawaswith  any  other  American  nation  or 
tribe  hn»  not  lieon  eliown,  and  neither  Azlee«,  nor  Shoshones  or  Onddocs 

n  cbiim  it  on  linguistic  grounds.  A  faint  resemlilance  could  be  Iroced  in 
two  Cadtlo  terms  only  and  phonology  as  well  as  grammar  disngroes  in  moet 
jMrtlcuIan  from  that  uf  the  Tonknwas. 

NoTK. — RcmL-mber  well,  Ihat  the  x  used  here  has  nothing  to  do  with  the 
Sngliah  X.  but  represents  the  harsh,  guttural  osiilrate  kh  unknown  to  the 
English  language. 


On  the  Atinotph^at  of  th»  Sun  and  Flanttt. 

B*  D.vvii)  Trowbrioqb.  A.  M. 

lUad  hrfore  the  Amirkaa  PhilonophUal  Soeiely,  N'Ttmbtr  3,  lOTD. 

ThMc  ore  two  cases  to  Ik;  considered  ;  in  the  flrst  [ilnce  we  may  suppose 

the  body  surrounded  with  an  atmosphere,  to  be  so  hot  as  to  influence,  to  a 

QODBidonililc  extent,  the  density  of  the  circumambient  fluid;  and  in  the 

Mid  place  we  may  regard  the  pianut  as  cold  like  the  eartii.  atid  as  we 

■oppose,    Mercury,   Vcnua,  and  Mat^.     I  shall   suppose  the  atmnaphnres 

nMRpcwml  of  gaaee  which  are  subject  to  the  same  laws  as  terrestrial  gasea. 

1.  Let  us  suppiHe  tlte  solar  or  plnnetary  iHxly  to  be  a  sphere  of  radius  r. 
Uh  lot  >  be  tlie  higlii  of  any  stratum  of  the  atmosphere  alH>ve  the  surface 
of  Uhi  pliuict ;  p  tlio  density  of  tiint  strntmu;  Z  the  fbrco  of  gravity  at  the 
ht  X ;  g  tlie  force  of  gravity  ut  Hie  surfnce  of  the  planet ;  i  the  density 
of  Um  ■tlnocplicro  at  the  surface  of  the  planet ;  p  the  pressure  at  tliD  hight 
S;  P  U  ihceurfaoe  ;  ig  tiie  temperature  above  33^  Fab.  at  the  surface,  and 
Um  lUgbt  2 1  i.  the  coefficient  of  expansion  ;  or  the  tYaction  expressing 
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the  iDcreaM  [n  volume  Tor  an  incrraise  In  temiKTaturo  of  1^  Fnb.,  k  \hiXit 
Vj  be  My  Toluuic;  at  llie  [«mpen)iure  of  aa^,  it  will  become  ¥„  (l  +  1 1,) 
=  T,  Uthe  temp^^raiure  to  nbove  82°;  and  at  ihe  tcmpenum  t  Aborel^ 
the  Tolume  will  be 

VJ(l  +  il,  =  V.(j^j^y;-J  =V (1). 

Since  the  pressure  is  equal  lo  tho  wcl^t,  we  h»W 

ap  =  fz(;j;ff_>v, »). 

This  equation  appliea  tor  the  hlghl  a.    "^e  h»<re 

V,  =  1  IT  [(r  +  B)'  — 1*1.  and  dV,  =  4  s  {r+  t)^*. (»>. 

'■=  (rfff.    »>•     '  =  (ffiF' "»■ 

Hkriotte'i  Iaw  sivcB 

P=-|-/..      dp=  |.d/, («). 

If  we  Bubetitntc  theee  nlaes  In  (8),  and  nuke  the  leoond  member  nep- 
live,  since  p  decreases  as  s  tncreasei,  we  sliall  ban 

7-^  =  -*-»'p-a^   ['  +  <TT%-0'' ">• 

The  Integral  of  this  gives  _ 

A  r  r'rt,   1 

Log./>+C=  — 4sgH    p(r+XI7)    L'  —    r  +  «  J 

When  2=^0,  ^^A.  andC  +  log.  Zi=<!;gr'.    j^^  ^tj-  ^^-^ 

Log.  ;;=-.. g^,p(ii^[.  +  -^-] m. 

Now  mnke 

^r^=^ <»)^ 

then  we  liavo 

_  P  I         r  rJto    T 

"'"s  a=-TTi;7['  +  T+¥-] <'°l- 

Let  U8  take  the  surface  of  Uie  pfirih  as  tlio  unit  of  surface,  the  radius  of 
[lie  earth  as  a  linear  unit,  and  the  force  of  gravity  at  the  earth's  surface  as 
Hie  unit  of  gravity. 

2.  Let  U'  be  the  density  of  mercury  at  the  temperature  of  32°,  and  D" 
its  density  at  tg  above  33^  ;  then,  if  A'  be  the  cuiifflcient  of  expansion  for 
a  volume  of  mercury, 

D'  =  (1  +  A'  to )  D" ai)- 

Let  li'  be  the  higlit  of  a  column  of  mercury  on  the  unit  of  surface,  and 
at  the  temperature  of  83°,  that  will  Just  balance  a  column  of  atmosphere 
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tin  tho  same  gurface,  h"  the  liiglit  of  a  column  of  merenrj  on  tlie  unit  of 
■nrfiuMi  im  n  planL-c,  nt  lUe  Icmiicraturc  t„  nbove  82^^ ;  then  tlic  tiioss  of  lUe 
tlTBt  column  will  be  4ih'D'  very  ni-nrly  eloce  li'  le  about  80  inches,  uud  the 
weight  will  also  be  4rli'D',  and  thia  will  bo  cquul  to  Pq  the  pressure  on 
the  unit  of  aurCit'c  on  the  eurtli.     Hence 

P,^4-h'D' (12). 

The  maaB  of  the  seeund  column  will  be 

.  .  A^h"D' 

4ffh"D"=  .,^       (13); 

4ah"gD' 
aod  (lie  weight  will  be ,  which  is  equnl  lo  iIle  pressure  P  on  the 

ao!t  of  Eurfiicc.    Ilence 

So  k>iig  Bs  the  Icinpeniluni  U  constant  the  dcnelty  Is  pruponionnl  to  tiie 

P.N. 

praaaure  ;  or  ?„  ;  P  :  :  a.,  :  ~p^:  and  under  different  clrcumsUknceB  of 
htinpeniturc  the  density  Is  Inversely  &s  the  volume  for  the  same  niftsa,  so 
tbat  for  the  tem[>erature  t,  above  33^,  the  density  Just  foun<l  will  become 

y.-   ,   jt~]p~i  "n'l  this  muat  represent  the  actual  density  a_  m  iho  surface  of 

tlw  planet.    Ilence 

_       A,  P^  _        4ih"gD'  A,<, ^pgh" 

^  ~  (1  +  ^t„)-    Po  ~    4;rh'D'll+A't.)'  0+it.)  -  h'a+^'t.)  (l+xt.) 

(15). 
8.  I^t  m  be  the  muss  of  any  one  of  the  planets,  that  of  the  Earth  being 
i,  Jl  the  mass  of  the  Enrlh's  atmosphere,  and  KAuilhatof  theplHuet's,  then 
A  =  4rth'D' nflj  ; 

4!rh"D'r' 
UidKAm  =  -■-  (!7); 

astd  bencc 

KAm  4''li"D' 

-        -^  =  EAg  ^  4;tKgh'0'  =    -i-TJ%~-  "' 

I."  =  Kh'g{l+i'l,) (IS). 

1hi»  v»lue  in  (15)  gives 

_A.    =       Kg'        =    ^_J' (19). 

A.  1  +  /t.        P,  (1  +  «„) 

EquKtloD  (10)  is  Indepentienl  of  the  extent  of  surface  on  which  the  M- 
mosplieM  presses,  since  it  gives  only  the  law  of  the  variatiiin  of  density  of 
(lie  fttinosphere  In  ascending  Through  it.  R  is  tliereforc  a  linear  measure, 
asd  an  Ihe  Earth  it  has  been  found  from  observations  to  he  26,120.5  Eng- 
lish Awt,  or  4.048  English  miles.  To  compare  this  with  n  aimilar  quantity 
ftor  MiJ  one  of  the  phincis,  we  must  make  r  =  1  in  Eq.  [B),  and  we  shall 

4xB,  -  -^^-    <20).    4^gR,  ^    r     (ai). 


4.918  iiiiliaB.     TliPsc  oqoatlons  give 

!-■  -^  =  1  + 


in  which  R,  = 

R.   -  P, 
In  Eq.  (10)  yi 
which  gives 

R,  (1  +  J'^'  log.  -^  =  -  E^  [l+  -^]  ■ 
Equation  (28)  U  [n(l<.-[«ni1ciit  of  K.  wtiich  d^pi'ndd  o 
planets'  atmosphere,  ila  ii  i>lioiil<1  hv  since  wc  have  nrglncUtd  ibc  aitnoin 
inSuence  of  the  HtiiTupiiliuni.     This  acems  allowable  ai 
Eanh'satmogphen-  i^  Ijui  n  hiiiiiII  IWcllon  i>f  tlic  mHwnrUic  Kanh. 

4.  Now  let  In  =  iMii  (aS)  uuJ  thf  ri'BuHiug  uqunliuii  will  apply  lo« 
inaephereor82°l<'iih. 

R,l0g.    A^__g;£ ,2^^ 

To  nuke  some  n|iplicatloii  of  iliwc  foniiiilaa  wc  shall  Uiku  g  ~  1  and 
A  =  ip,  and  since  N  h,g.  3  —  0.aB3HT3  we  And  z,  =S.42U7  uiik-.  nod 
for  A  —  V  we  hiivL-  7.,  =  0.8C04  mile*,  and  ao  on,  A  =  ^'/i  gl*ing  t,=  iw». 

Now  let  118  Buj^Kisp  E  =  1  and  ^t,  —  1.  Ihcn,  A  =  2p,  4z,  —  «  +— ^^ 
^  »'  +  2".  and  T.j=-(r-ar.,)  -h  ^,'r'  -f  4z,'. 

We  must  reject  ihe  negative  value,  und  fi>T  the  ollker  we  linvc 
z'=2ii+^y — very  nearly,    =   0.8640  miles. 


:  3i' 
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1  nisi)  fliui  ■/.'  =  3/',  very  n 

.  sec  (liat  if  the  Earth  wei 

*  ftmtiil  thill  ;  =  — -— 1 
4M    ' 


nrly.  f<ir  ^  =  3^  ;  and  so  i 
;  480=*  Fall,  warmer  than  ii 
or  ill  other  words,  if  its  o 


[losing  it  to  he  32-'  now),  and  to  v. 
supiHiscd,  the  ilunsily  of  the  alinos)ihci 


with  it  to  40CP  more  Ihim  3io  (juf*- 
aecordinji  to  the  law  which  we  hai"^ 
e  would  hp  one-half  what  it  i<  at  ll»« 
surface  at  the  lil^hl  of  about  7  miles,  iuslcnd  of  ilj  as  at  present ;  anil  on^' 
fourth  the  density  would  lie  ri'iielied  at  almut  14  miles,  and  so  on,  Tl*^ 
liighl  of  the  atmiis|ihere  under  such  conditions  would  be  more  than  double 
wtmt  it  now  is.  If  we  eup|K>se  the  dcnshy  at  the  surface  of  the  Entih  l^" 
be  about  a  million  limes  as  groat  as  iit  the  surface  of  the  atmosjiliLTe,  c'' 
\  =:  a™^,,  we  shiill  And  z^  lltll,  nearly,  nnilcr  the  conditions  of  lilsble"*" 
|ierature  ;  while  in  the  other  C!ts<-  U  will  be  liut  GO  miles. 

Fur  the  lempemtiire  which  we  have  siipiiosed  the  Earth  to  have,  itwoiil*^ 
scarcely  pive  out  any  light.  Ti)  sn]i]Kisi'  tlie  body  self- luminous,  il  will  t*"^ 
necessary  to  tnake  t„  nlnnit  twice  ivliiil  we  have  supposed.  We  shall  do^*^ 
make  an  ap|itieiitIon  of  our  foniiutie  to  the  planet  Jupiter,  and  since  lli*' 


tfDifl  ui  he  liriahlcr,  or  lo  glvn  out  more  liglit  lliun  wimi  it  runecU 
Sun.  we  ihall  suppono  ^t,  Hiunl  to  3.    TUe  fiircc  of  gmviij-  im  Ju- 
b<]Ut  3.43  tiinna  turrcBtrlnl  gmvity  ;  and  If  wo  jimke  Hrimu  ulluw- 
aa  eKlensive  Jovlfin  atmoBplierc  we  uiay  piThnpa  ciill  g  =.  a,5, 
e  tbIum  bn  pul  In  Eq.  (2a),  and  we  make  A  =  2^,  we  slmll  have 

-^V^— ■    andz  =  I.9i,  ncMly.  =4.113«  miles, 
noko  1,  =  0  we  slinll  tlnit  sr.  =  l.!1718  mitva,  or  about  onctlilrcl  of 
•value.  Inn  fliinUarmanoer  westiallfind  CbriliiTeluiion  ^i  =  4^, 
t8  miles,  and  soon. 

li|nailon  (I0>  w(!  inake  K  =  1,  aod  Jin=2,  wesballliaTc  A  =8,(i, 
•ry  nearly.  TUua  at  llie  liigUl  of  about  4  miles  tlie  deoBily  of  Ibe 
.tmosphcre  will,  ii[ioii  itiusu  tuppcMiiioiis.  Ik  tlit,' sumo  aa  tlic  iten- 
le  Earih'a  atmosphere  tiX  (lie  snrfhceoflbe  Earth.  If  wn  Aiippoae. 
;.  A.  Pnwtor  bn»  dont.  Ihiit  the  density  uf  Jupiter's  utiaosplicre 
IP  eloiid-laytTS  exigl,  is  one  fniinh  of  tlie  density  of  llie  Earlli's  at- 
I)  at  llw  Earlli'e  surfuoe,  wo  Bhall  liave  z  for  tliut  euse  uIhjuI  13 
According  to  this  iovrallgHtion,  then, 
I  Gll.lier  very  dense,  or  its  cxii^nt  is  uut 
or  liis  tempcralurc  at  tliu  KUcfure  ia 


lead  of  100  as  he  ailppo^es. 
I  almucjiliere  Jtt  liis  surface 
08  Mr.  Proctor  imnglnes 
ban  lOtKP  Fab. 
ny  perliape  rpasonahly  assii 
:  the  bighl  of  bis  ntmo3|it) 


e  i  :=  2"p  ou  Jnpiter,  anil  lliis  value 
about  SU6  uiileg  ;  an<l  if  wu  sup|>uae 
n  we  shall  find  z  eijual  lo  about  83  miles. 
wll  K  t^  1,  to  =  883°,  A'  =  gVig.  g  =  31,  WE  ahnli  find,  by  Eq, 
'  liigtit  of  the  Itantmeler  on  Jupiter  83j  iiiebes.  By  Gipiaiioin  (11>), 
jpoR  the  same  supfiosUions  that  tlie  pressure  to  the  sqitnre  ineh,  nf 
I  atmoaphere  on  hie  suriitce,  is  equal  lo  HSj  ]>oumls. 
take  furSulura  g=  1.1,  /.lu  =  3,  A  =3/,,  wu  elmillind  x  ^  O.S-)37 
nd  for  A  =  S*/.,  z  =  187  miles  ;  and  for  ^  =  3»,,.  z  =408  uiijes. 
le  K  ==  I.  Eq.  1 10)  gives  A  ^=1  A*  luid  llie  pnsoiiro  lo  tlie  square 
als  18  pounds.    The  bigbt  of  the  barometer  by  Eq.  (18)  equals  36 


ike  aome  application  to  the  Sun.  I  eliall  assume  ii,  =  49,  w^.icb 
I  a  temperature  of  the  8un'aiurfaec  sufltclenti)'  high  In  corrnA|Min<l 

knowleitgeortlie  subject.  We  also  Imve  gwiual  lo  27.3  :  and  if 
wo  find  z  —  (l.atM  mile.1.  If  wc  Hupptisc  ^  ~  3'"",.,  wc  shall  have 
t  miles  ax  the  i-i>rrespiindi[ig  bight  of  the  »olar  atnioitphcre.     We 

^  =  I.l  A^,,  very  nearly,  if  K  ^  1 ;  and  llie  preuurc  lo  ihe  square 
bout  UlHK)  pounds.    The  hight  of  the  bammeler  would  be  V84.8 

te  applliaiiions  we  have  assumed  K  =  1  which  snppoaos  the  uuisa 
EBMphori!  pnipiirtlonal  lotbo  nuiss  of  the  planet  wbicli  il  surnninds. 
(•enoe  of  all  real  knrnvh.'dee  nn  the  milijeel  we  may  iib  well  iniikc 
jnptiOQ  Its  any.     The  probability  is  thul  this  siippi)>iiliiin  la  an  ap- 
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pmxImHtinn  to  the  Iniih.    Gi|ti>iion  (- 

3i  Ifiin.irpendent  ofanysu 

In  rulutliiii  to  iUl»  iniitWr. 

0.   In  tUv  MlDWinu  Ublu  I  liavu  nf 

wriEiMl  I  lie 

bHAub  elemcn 

plnDcloT)-  atiutwiilierfis,  wlilcli  havp  bcun  lln-  sulijrct  ofllie  furegoi 

,  and  1,  =  0 
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In  Mll«. 

BbfUw*. 

«l.lu.l(libs. 

m  iochw. 

1 

Mcteiiry 

7.W 

0.914 

8.21 

18-0 

Venus 

8.V3 

0.7SS 

96.8 

Enrih 

8.48 

1.000 

15.on 

30.0 

Hut 

1181 

0.093 

1.88 

e.i 

Jupiter 

1.43 

5.Si6 

87.84 

72.8 

8.13 

1.210 

ia.ii 

33.0 

o.sa) 

7.05 

ai.a 

NcptimR 

4.»8 

O.Rl.'i 

D.23 

23.5 

The  lut  column  of  tbU  table,  or  that  which  gives  the  hight  i 
mosphere,  is  be«ed  upon  tb«  suppcwEtion  that  the  exterior  limits  of 
eluy  atmosphere  have  the  same  densit;  for  all,  and  that  the  Earth 
phere  has  a  higbt  of  S4S  miles.  It  Is  not  a  Utile  curioUB  at  flrat  i 
Jupiter's  aimosphere  should  be  the  least  extensife  in  hlght.  while 
the  most  exteosiv« ;  but  this  Is  due  to  the  great  atLnctive  influciK 
one,  imd  the  amallnesi  of  thesame  element  in  the  oth«r.  Thoug 
ble  is  baAed  on  an  uncertain  hypothesis,  yet  it  seems  to  me  that 
sick'riibly  instructive.  Besides,  the  prtcfding  tlieory  will  win 
Bimic  of  the  liyjHrtliescs  wliicli  nrc  uflt-rcil  to  iicLimiit  fur  ibe  surfac 
ancesof  Jilpili'r. 

The  pi'eiiliiir  fljjiire  which  Sir  William  llerachcl  found  Saturn  ti 
which  BesHcl  and  Dthcrf  ciiihl  not  dlseiivi-r,  und  which  Airy  coul 
plain  uixm  llie  theory  of  j;nivi!iiiii>u,  is  accoimted  for  ivitliout  diS 
the  currents  in  his  atmi>s|>ht'rc,  as  will  be  seen  by  consulting  ? 
rcl's  Trealine  on  Ihi  Motion  of  Fluid*  rttative  to  the  Earth't 
Art.  18.  Fi<;.  1,  Viil.  I,  }l<tth.  ifonlhlg;  and  if  Jupiler's  almospli 
sufflcicnlly  c.vlenHivc  he  cmi;ht  to  jiresenl  a  similar  figure. 

Walerbiir-jh.  X.   i'..  October  19,  1870. 

NOTE. 

Since  the  al)o^■e  was  written  I  have  seen  a  n-pdrl  of  Prcif.  S.  P.  1 
exjierjmcnls  to  deiemiine  the  lempcmturi;  iif  Ilie  Riilar  surface.  1 
have  heretofore  diltercil  conaidenibly  in  tlieir  csliniates  of  the  Si 
peralilre,  Secchl  pultin;;  it  n.«  high  iis  18  millions  of  degrees  Fah., 
Deville  anil  others,  liiaween  :!,(XKI-  ami  ■Jll.lMm-.  Prof  Jjingle 
favors  Ihehighpr  iiuuilier.  For  coiivriiiriire  i.f  calculation  let  i 
the  solar  temperature  equal  to  )l,8(KI,0;fJ.   Fiih.,  so  that  jt,  =  20,0 

Now  let  h'=  1,  then  we  find,  by  K.iualion  (10),  A  —  0.0360^ 


mi  ty  ot  th(^  soUr  ntmospliera  nl  the  surrace  of  the  Sun,  is  but  littln  moru 
rx  one-hair  tbi'  di-nsitj  o[  hydr<jgen  at  the  surface  of  the  Earlh,  nnd  at  m 
■  pcnturc  nfRO^  Fah.  Tlie  pruuurc  un  a  iijuure  inch  of  surfWe,  U  nlKiut 
OOO  jiounda  Avuir,  In  the  case  of  Ibe  Earlh  the  dcnBity  of  ihc  at.mos' 
airts  M  Uio  surface  of  tlic  Earth,  Is  to  the  density  itt  the  surfai^e  of  the  at- 
B|»ttrre.  al  least  as  great  3'°°:  1.  If  we  assume  the  same  mtlo  to  hold 
tlie  Son's  Dimdsphi^re,  Eq.  (33)  will  give  \is  for  thu  lii)dil  of  the  BOlar 
nospherc,  43f!,00n  miles,  or  about  the  radius  of  the  Sun.  If  we  make  t, 
O,  we  sliull  find  the  higlil  of  the  almospbere,  willi  tlie  auuie  full"  of  dpn. 
Ie»,  f)l>out  I3J  utiles;  the  density  at  the  Sun's  surface  about  7W  timca 
Itx.  or  the  Earth's  ntiuosphcre  at  the  surface  of  the  Earth,  or  nearly  equal 
Ikaa  tnpiui  densitir  of  the  Sun.  It  will  be  notit^ed  tiiat  In  the  case  of  high 
inp«riilure,  if  we  assume  K^=  10  (a  very  Improbable  value,  it  beiug  too 
rK«?>,  we  still  have  ^  ^  0.3flBgJ^„,  which  gives  a  rare  ntmoaphcre.  The 
)lluin-ing  (able  will  give  the  density  at  diSereut  highls  above  the  Suu's 


r 

■           KolkUvi)  DoQslly. 

UiRlltlllMllBI. 

Ap-1. 

■         ii=i 

0 

o.o3esi) 

asM 

0.01848 

■                ! 

r>iii4 

0,00934 

■                       i 

7703 

0.00483 

m             ^ 

10330 

0.00331 

m                 iS 

13000 

0  011116 

I               A 

1S683 

o.omt.'W 

1          It: 

18408 

0.00030 

siaaa 

0.00014 

ThsM!  nnmbera  will  help  us  to  e.\|ilaiu  the  mpid  moveiuents  which  Prof. 

'  A.,  Young  and  otiiers  have  noticed  In  the  solar  atmosphere.     Ifgnscs 

k**^  I>«Dt  up  beneath  the  solar  surface,  liat  finally  escape  with  great  force, 

rare  atmosphere  of  the  sun  would  not  retard  the  motion  like  a  dense 

The  less  rapid  motion  may  be  due  to  difference  of  specific  gravity. 

**•*  density  of  the  hydrogen  clouds  can  be  calcnlnlcd  from  the  furtuulie 

•fclch  have  Iwen  given  in  the  text.  D.  T. 

""  it.  IICB, 


l_Minutes  continued  from  page  292.] 
The  miDntea  of  the  last  meeting  of  the  Board  of  Officers 
tod  Mernhers  in  Couiicil  were  read,  and  the  recommeiida- 
l"*na  of  the  Board  were  acted  upon  as  follows: 

-A.  committee  of  five,  to  be  appointetl  by  the  Chnirmnii, 
Uter  consultation,  was,  on  motion  of  Mr.  Price,  ordered,  who 
'™'^nl«l  ncoept  Mr.  Wooten's  invitation,  and  examine  his  an- 
*»t^oUo  alack  fires  at  Reading,  or  elsewhere  along  the  line 
*»  t\ie  Rvadtng  Raihoad. 

Mtoc.  XMBii.  PHJiiOR.  SIX',  sn.  98.  2p 


The  curators,  on  motioa  of  Dr.  Cressoii,  were  re<)Xie9ited  U) 
inquire  of  the  Superintendent  of  the  United  States  Miut 
whether  it  were  jiractieable  to  arrange  for  the  safe  keeping 
and  public  oxbibltiou  of  the  cnbinct  of  coins  of  the  i3o<:>etr, 
in  the  Mint. 

Tlielibnirian,  was,  on  motion,  HUthorizwl  to  jirococd  wiili 
the  printinij  of  tbc  ciitulogue  of  the  library,  buginnin^  with 
diviBion  VI  j  «ud  directed  to  report  to  tbo  Finance  c■omllli^ 
tee  the  plan  iind  cost  of  the  wc-'-  The  Libmriati  i-xplitim-d 
that  divi8i<in  VI,  VII,  and  V  Xfl,  would  muke  a  vuliinie 
nearly  as  Iftrgc  aa  that  of  diviaion  I  to  V,  already  publishrti; 
and  that  division  VI  (Sociology,  Comiucrcu,  Maiiufacturoi, 
"War  and  Lnw)  is  rctady  to  go  to  pruss,  every  title  having  be«n 
verified  .by  ref«ri'rice  to  book  or  i«niphlut.  The  other  din- 
sione  (VII,  Language,  Belle  Lettres,  Fine  Art«,  Ethics,  M<'t». 
phyBica,  Philanthropy  and  lieligion  ;  and  VIII.  Biogro]*; 
and  NewBpitpurs)  will  ho  ready  lor  the  press  hy  the  time  ilir- 
ision  VI  ia  printed.  Tbe  press  work  must  uttoiid  on  a  careful 
proof  leading,  und  bo  therefore  stow.  TUo  whole  ctmriotbc 
tinwlied  in  less  than  oigfctoen  months, 

IVruIiiig  noininalioTis  809,  810,  811,  812  were  read. 

Tlie  niiiiio  of  Dr.  Jiirncs  Gibbons  Hunt  wm  ordered  lulw 
tuki'ii  tVoni  tbe  roll  of  members,  at  bis  roquent. 

Judge  L  I,  llarc'rt  resignation  on  account  of  hin  iiuibili'J' 
to  iittcTid  any  meeting  of  the  Society,  was  accepted. 

Mr.  Friiley  rcjiorted  the  receipt  of  tbe  quarterly  iiitore-l  "^ 
tlie  .Micbiiux  Lugiicy,  duo  Oct.  let  ult.,  $145.4  >,  and  its  iflV- 
ment  to  tlie  Treasurer. 

Mr.  I'ricf  olti-red  tbc  following  resolution,  wbicli  was  Ji^ 
cusuml  and  ]>ii:is(.>il ; 

Jtfso/eeily  Tbiil  this  Society  consents  that,  after  pi-ovidlnS 
for  tbe  Micliaiix  grove  of  oaks,  and  for  cultivation  of  othC 
onkrt  in  the  jmrk  nui'sery,  as  provided  by  tbe  resolutions  <f^ 
tbe  Fairniount  I'ark  commissioners  of  March  12  (17?)tl*' 
1870,  and  agreed  to  hy  the  society  on  the  18th  of  Marcl*' 
1870,  tbe  renidne  of  tlie  inenme  "f  the  Miehaux  legacy  pai^ 
over  to  the  Park  comniisaion  may  be  applied   to  the  pul" 
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lase  of  other  trci's;  and  such  other  trees  as  well  as  oaks 
be  dUtributed  not  only  to  otlicr  i«rk8,  hut  to  city 
es,  and  in  exchange  with  other  public  nureeriea,  and 
mU  {ilaiitiug  the  gromula  of  iiistitutiona  of  learuing  und 
ty,  to  any  extent  that  will  not  impair  the  primary  pui^ 
>f  said  agreement  of  March,  1870. 
ud  the  tueetiug  was  adjuurnetl. 

■  Slated  Meeting,  Dec.  \at,  1876. 
Present,  18  memliers. 
Mr.  Eli  K.  Price,  in  the  Chair. 
Hew  of  acknowledgment  were  received  from  the  So. 
la  at  Oottingen  July  15,  (I'roc.  Vol.  XIV)  and  Emden 
Rnd  the  Smithsonian  Institution,  July  22d  (07). 
letter  of  envoy  was  received  from  the  Society  at  Emden, 
nations  for  the  Library  were  reported  from  the  Acade- 
and  Societies  at  St.  Petersburg,  Berlin,  Moscow,  Emden, 
alien,  Cherbourg,  and  Rotterdam ;  the  Revue  Politic^ue, 
London  Nature;  the  Hoyal  Astronomical,  Geographical 
Zo91ogicsl  Societies;  the  Museums  at  Cambriilge,  and 
Dy;  New  York  State  Library;  Poughkeeijsie  Society  of 
ml  Science;  Profc'sor  E.  U.  Cope;  and  the  Brazilian 
enntal  CommisBioucre. 

.  tbo  report  of  the  curator  present  of  an  interview  with 
lUperintendont  of  the  mint,  it  was  reaolved  that  the  re- 
be  adopted  and  the  curators  be  requested  to  take  such 
iCr  measures  as  may  be  necessary  for  the  placing  of  the 
ity'a  collection  of  coins  under  the  care  of  the  otHcora  of 
Jnitei  States  Mint. 

ofesaor  Hart  read  a  paper  entitled, "The  Fairy  Folk,  or 
1  Lore  of  Sjicncer  and  Shakespeare,"  giving  the  romance 
tin  origin  of  the  words  fairy,  &c.,  in  contrast  with  theteu- 
!  origin  of  the  words  elf,  &c.,  assigning  different  char- 
«  to  this  sjiecios  of  imaginary  creatures,  supi^irt- 
tbedislitiction  by  numerous  iiuotations,  and  the  recital 


of  nnmerouH  typical  legends.     IIo  defended  his  theory 
Shakespeare's  fiiiry  lore  was  taken  wholly  from  the  life  of 
the  english  |it>(i[ile  and  was  OBBt-ntially  and  wholly  teolonic, 
while  SpenctT's  fairy  charactera  represented  the  Bouthemor 
romantic  idujia  of  the  world  of  encbantraent. 

The  Annual  RejHtrt  of  the  Treiwurer  was  read. 

Pending  nominations,  Nob.  809  to  812,  and  new  nomiu' 
tione,  No8.  818  to  822,  were  read. 

On  motion  of  Mr.  Bi-tjrgs,  it  was  resolved  that  the  wori^ 
'•and  report  to  the  Society,  on  the  originality  of  thepro«a 
of  Mr.  Wooten,  and  whether  it  is  deserving  of  the  [iremiun 
of  1500  ottered  by  the  liociety  (Nov.  16th,  186li,)  for  tlie 
utilization  of  Anthracite  Coal  Slack,"  be  added  to  the  reso- 
lution passed  at  the  la»t  meeting  to  give  it  effTOt. 

And  the  meeting  wan  adjourned. 


i>lated  Meeting,  December  15(A,  1876. 
.  I'reseiit,  15  members. 

Secretary,  Professor  Kendall,  in  the  Chair. 

Mr.  Frank  Tboinpsou,  a  newly  elected  member,  was  iutro- 
duccd  to  the  presiding  officer,  and  took  his  seat. 

A  [ibotograph  of  Professor  Alfred  M.  Mayer  was  rweiftJ 
for  tlie  alljurn,  in  a  letter  dated  Stevens  Institute,  Ilolwkeii, 
Dei-.  ntb,lS7tl. 

The  resignation  of  Mr.  C.  E.  Smith  was  received  byktW 
dated  Dec.  9tb,  1876,  and  on  motion  accepted. 

Tlie  resignation  of  Dr.  F.  O.  Smith  was  received  throogb  I 
the  Treasurer,  and  on  motion  accepted. 

Letters  acknowledging  tbe  rocoption  of  publieatione  of  tb* 
Society  wei-e  received  from  I'rof.  Owen,  dated  Brilish  Mu- 
seum, Nov.  24th  (97);  the  London  Statistical  Society,  Soia- 
ersL't  House  Terrace,  Kings  College  Entrance,  Strand,  W.C., 
Nov.  SHtli  {97i;  the  Victoria  Institute,  Adelphi  Terrace, 
Strand.  W.  C,  Nov.  23  (97);  and  tbe  Society  of  Antiqiu- 
rios,  Uurlington  House.  Piwadilly,  Loudon,  W.  Nov.  22d. 
(97). 


337 


A  letter  of  envoy  was  received  from  tlie  Meteiirologicul 
Bw,  London,  Nov.  1876. 

Donationn  for  (he  Library  were  received  from  the  Vereiii 
'  Kunat  at  Ulm;  Qeographlcal  Society  and  Revue  I'oli- 
Be,  Paris;  Meteorological  Committee  and  London  Nature; 
utdiaii  Naturalist ;  Vermont  Historical  Society;  Boston 
tural  Hiatory  Sociefy ;  R  L.  De  Forrest  and  Sillimnn's 
imai ;  Editora  of  llie  Sanatarian,  and  American  Cliemist, 
»■  York;  Penn  Monthly;  American  Journal  of  Phar- 
iy  and  Mi-dical  News ;  and  Bureau  of  Education  at  Wash- 
ton. 

L  letter  being  read  from  the  Deputy  Secretary  of  the  Com- 
t» wealth,  dated  Bellefontu,  Pa.  Dec.  2d,  1876,  asking  per- 
Bion  to  copy  the  MSS.  journal  of  Colonel  Bard  in  1756, 
fort  Augusta,  in  the  library  of  the  Society,  for  publica- 
i  in  the  new  series  of  Archives  of  Pennsylvania,  which 
ft  granted. 

dr.  Walter  made  a  communication  to  the  i?ociety  upon 
I  erroneous  nature  of  certain  statements  respecting  the 
mdations  of  the  great  tower  of  the  Public  Buildings  at 
I  comer  of  Broad  and  Market  Streets. 

tr.  Walter  caUihI  the  itiieniion  of  the  Society  to  tome  remarks  wliirb 
Ji  moAe  at  the  SlHtod  MtL-Uii);  lield  Junuiiry  31,  1876,  in  wlikli  the 
hlatioD*  of  tliF^  Tower  of  the  New  Public  Building*  were  refemii  to  in 
Miner  ealcnUteil  to  \eaA  to  errunvous  Impreasluns,  and  to  alinke  Xhv  |)ub- 
DnnOdcnce  in  that  great  work. 

!li«  remarks  alluded  to  are  found  on  poge  181,  Vol.  x-ri.  No.  97.  of  the 
!C«edlflg»,  ftnd  are  M  follnws :  "Mr.  Blndget  recounted  the  experience 
^OBB  who  Uirt  the  foundation  of  ihe  Masonic  Temple.  Broad  and  Filbert, 
B»*  iwo  gntveta  were  found  separated  by  tliroe  feet  ofquicksand,  wliicb 
pilrnd  two  powerfiil  stunm  pumps  6"  and  8"  working  night  and  day. 
ft  lopoftlie  quicluaml  layer  was  accidentally  uncovered  attlie  corner  of 
rloi  10  (feet  deep,  and  this  obliged  the  plan  for  laying  the  foundmion  to 
merely  changed,  ntsn  expense  of  say  930.0U0. 

PTho  grnit  Tower  of  the  Public  Buildings,  oppoaUe  to  the  Masooic 
■pk,  has  lia  foundation  laid  in  the  upper  gravel,  and  there  is  a  po«- 
Rltty  of  flitnro  disaster  from  ibe  subjacent  quicksand. " 
kr.  Waller  staled  that  the  foondailona  of  Ihu  tower  of  tbe  Masonic 
ppla  were  laid  In  whAi  was  formerly  a  ravine,  oa  the  dip  of  thv  etrvta 
Miying  the  Peon  Square  altc  clearly  Indicateti,  so  that  Ihe  vertical  scc- 
I  of  the  Qxcarationa  for  the  towers  of  tbe  Temple  will  be  found  to  be 
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rery  differenl  tiam  tlut  of  the  exniTotiuns  tot  tbe  tower  at 
Buildings,  and  can  in  no  wlae  b«  atM'pted  ax  an  iodlcalioa  <rf 
Bt&bility  in  the  uixlerlying  straui  of  Uin  IntUT  Mructure.  H«  m 
heobtidned  from  Sir.  Windrim,  ilio  Arelilleci  of  the  Temple,  a  nu 
of  the  thickne^  und  diaracler  of  the  snveml  elmla  through  wl 
nratlon  paaBe<],  in  niichiDg  [lie  fuundnlioii  of  Ihe  Tower,  and 
not  agree,  in  any  [xiriimiliu',  witli  thu  stAlvmi'ut  recorded  in  I 
Ingi  of  the  Society. 

According  Vi   Mr.   WiiKirim*.  ibe  first,  ur  \\\>\-vr  timftim  wa 

thlcknew,  ConB'-!iii':  ..r  :;  -  unU   In  im     rr'.iin '  .i    I"  i!  .'t' 

underlying  whi'  j.  .  !■  ■■   i  ■■  [  mmiu  ■  '  ■  i'   '  ■  ■■!( 

S  feet  from  tlie  bottom  of  thi«,  or  23  feet  below  the  atreet  cnr1 
was  permeated  with  water,  auppoeed  to  have  percolated  through 
when  the  odjac'eat  squares  were  open.  The  next  10  feet  consist 
fled  gravel,  at  the  bottotn  of  which  It  became  hard,  and  at  the 
fixtt  more,  being  38  feet  below  the  street  curb,  the  foundatlona ' 
a  substratum  of  hard,  compact  gravel. 

Hr.  Walter  remarked  that  he  considers  it  proper  thus  to 
foundations  of  the  tower  of  tlie  Masonic  Temple,  as  the  staten 
Bociety's  proceedings  deduces  from  what  Is  there  erroneously  si 
ing  tbe  Blasonlc  structure,  that  there  existed  a  possibility  of  fiit 
to  the  great  tower  of  the  Public  Buildings.  Such  an  inference 
unfalrand  unjust,  but  it  is  damaging  to  public  confldence  in  a| 
work,  and  higlily  detrimental  to  the  professional  reputation  o 
tecl. 

The  erriir  i>f  sucli  an  iiiferoiice  cnnnol  furl  to  lie  apparent  in  ■ 
actual  gi-utiigicid  ibrmation  of  tlic  simta  io  utiich  it  is  found 
manner  of  its  founding.  It  is  altogcilicrH  mistake  to  suppose  tlu 
tower  has  its  fnundntions  "laid  in  llie  up])cr  gravel."  The  fac 
In  digging  the  fouiiilalion  in  iiucsliou  tlii'  Urst  stratum  passed  tl 
the  iinlinary  sandy  luaiu.  under  which  <Jceurs  a  cky  bed  varyin 
0  feel  ill  thickness ;  tlieii  follows  a  stratum  of  grarcl,  nnd  below 
sandy  loam  stratifitsl  with  !;ruvt'l  and  jienueatcd  with  water  fro 
face  dminage,  ptuilucing  wluil  is  soiuelimes  culled  quicluand  ; 
this  lilt'  bunt  gravel  coiumenci's,  un<l  continues  increasing  in  d 
increases  in  dcpili,  until  it  sst^umes  the  ehamcter  of  "  water  gn 
which  rises  the  natural  How  wliicli  8Hii|iIies  our  wells.  This 
some  10  feet  in  thickness,  and  in  Mi  tliu  Tower  oftlie  Public  I 
founded.  Atlcr  tlie  cxcavuilim  hiiil  been  tiuide,  and  prei>ared 
tbe  structure,  a  well  wiis  dug  iti  tlie  fcnire  for  the  purpose  of  s 
the  uiilure  of  the  undcrlyini;  ^lil.  when  it  w;is  found  to  cons 
griivel,  solid  and  coniiiiicl  tlmiui-'hinLt.  This  heavy  stratum 
Ihniiijrh  wliicli  the  nutund  si>riii!;  'viUer  jicrinlates.  being  consid 
chilt'ds  as  the  best  jiossibif  liniinliiiioii  tor  ii  heavy  structure, 
e.xti'pted. 

Mr.  Waller  furtlier  staled  that  llie  f.Hmdalion  of  Ibis  great  1 


ft  eu^uurc,  iLtiO  8  I'l'ot  0  iiiolics  <lovp,  conUining  ulfoul  T't.iHid  aMc  feet,  \ 
>aslaliiig  of  non  enl\te  ninss  ot  stilid  concrtti;.  rovi-Hiig  the  wbole  spac«, 
id  prcwing  equally  ii|>i]ii  iu  ^cmvel  bod,  witli  whirli  li  in  mime  mensure 
eoouoHrily  nntaJgiimuic^  ;  And  tliut  in  view  nT  itiiuKi  fiicU.  nod  of  all  the 
lUl.  oijv.  Slid  T'lresiglit  iliui  liiive  bucii  I'lerclBud  in  fuunding  iMb,  t1i« 
rviB.tt!sl  lavret  ot  tlic  world,  wu  tiiiod  Ixt  uodur  nu  apprvhcnslon  of  "the 
ua^lbilUjp  iirrmiiru  ili8ii8ter"  lu  ilio  struclure. 

■Mr.  E.  K.  Price,  as  Chairman  of  the  Committee  on  the 
ipiklication  of  one-half  of  the  income  from  tlio  Michaax 
"■s^^acy  to  hutanical  purposes,  made  a  report  ou  the  Michaux 
n**4  Creseon  Trusta. 

^3n  motion  it  was :  Resolved,  that  five  hundred  extra 
"''I^iea  of  the  Report  be  printed  for  circulation  and  future  use 
"  tin?  execution  of  the  Trusts  of  the  Creaaon  and  Michaux 
"*~  *:i8t8. 

^Mr.  Lesley  read  a  pamgraph  from  a  recent  private  letter 
'I  11.  Leo  Lesquereux  respecting  new  diBcoveries  in  the 
3a>'X*boiiiferous  Flora  of  North  America. 

^Ir.  Ltslej  commnuicaled  a  collection  of  Oil-well  records 
4n*»,«Ie  by  Mr,  J,  F,  Carll.  Assistant  on  the  Geological  Survey 
of  Pennsylvania,  in  charge  of  the  survey  in  the  Oil  Regions 
ff"  «:hc  Stiilo,  with  remarks  on  their  value  to  men  abroad  and 
liome. 

^rofe«Bor  Chase  called  attention  to  the  Swedish  statiatica 
of    «olor  blindness. 

^Ir.  Thompson  described  the  investigations  carried  on  at 
t«^  shops  at  Altooiia  by  tlie  Pennsylvania  Railroad  Com- 
P*  •^y.  into  the  values  of  various  signal  lights  and  their  jhjs- 
•'■^l''  combinations;  and  stated  that  in  the  experiences  of 
*"  **.!  eompn>;y  not  a  single  instance  had  been  found  among  the 
*'**  jloyed  of  auch  color  blindiie^  as  practically  incapacitates 
**^  employe  from  using  the  aeries  of  tour  colors,  white,  green, 
"**! ,  and  blue,  to  which  signal  lights  are  confined. 
TTho  rojiort  of  the  Finance  Committee  was  read. 
oTie  annnal  appropriations  for  the  ensuing  year  recom- 
"^^Siided  in  the  re[)ort  were,  on  motion,  ordered. 

Tending  uorliiriatioiia,  Nos,  809  to  822,  and  new  nomina- 
tions, R-23  lo  829,  were  read. 

And  the  meeting  was  adjourned. 


TiiE  MiCHAt'):  Tkeks. 
(ilfiparl  of  CommiUte  read  be/ore  the  American  Phiiotopkkttl  Bttittf, 
"       Dftmbtf  15,  1876-1 

To    TIIK    AUKHICAU    PaiLOSOPHICAl.    SOCIET*    ASI>   TO   Tir«    FinUIOF!!?    ( 

Pahk  CoMUieaioNBRS : 

The  Cholrm&n  of  the  Conunillep  oo  the  Micbanz  Fund  of  ihCMid  Soridj, 

•ad  of  thi)  Cummillee  on  Trees  and  Nureeriw  of  the  Utt«r,  reaijertftinj 

TliAt  he  reg»n1a  thU  year,  1878,  m  no  em,  trom  whicli  will  date  x  luge 
vlvuncuuiRnt  in  tlie  maiiera  under  re  of  fiaid  CoiiiinitUioi.    Before  K 

began  very  Tiilualile  Iniportntluns  .  i  wrest  oaks  had  been  m»i]f  "d 

planted  in  tlie  Park  Nursery,  from  which  the  flrsi  tranBplsntMioai  luie 
latetj  been  made  lulu  thH  Pkrk  grouuda,  and  a  few  of  tbetn  baT«  twci 
ordered  Into  Ihc  Camptm  at  the  L'ntversity  of  FcnnsylTania  tbis  £ilL 
Some  pbintint;  out  of  the  varluiu  trees  In  tho  Nursery  lisd  licen  mftdc  m  dw 
Park  along  the  fnw  BTonues  »[)nned,  and  1S30  trees  hai-e  been  plaalnd  Ottr 
Ihu  Bpavu  occupied  fur  thu  CoDiuunlal  Inlt'maUuaut  ExhibltiuD.  Tlie 
furiniition  of  the  groundx  within  that  spuoo  lij  Ihn  Board  of  FinanooCllic 
Eslilbltlou  Aud  the  phvntlng  Iherelu  uro  an  invatuaUle  acqulsltloo  W  Tl» 
Falrrauunt  Park,  as  opfn  waste  fluids  have  thureby  b«en  oanvcncil  Inia 
iKautlful  gftrdtiUH,  with  aveuuea.  walka  and  fountains.  It  ts  irac.  ihii  thi 
gunlen  of  the  Ilurtlciiltuml  IlBlt  was,  to  a  large  extent,  planted  with  ir<B 
and  flowers  by  Foreign  and  AmerScaa  exbibitora.  Jamea  Teitch  h  SooK 
of  King's  Road,  Chelsea,  8.  W.,  near  London,  presented  lo  the  Park  Coo- 
missiuncrs  their  valuable  coliccliun  of  trees  nnd  plants,  consisting  chicflj 
of  Kliodudendrons, 

Tbi;  AiiLcrican  exhibilors  who  had  collected  and  planted  in  the  gunleB  ' 
rif  HnriiciiltiirBl  Hnll  a  rare  variety  of  trees  and  liijneoiis  planl«  n(W 
Tliom:i3  Mt-ehan,  of  Germautowa  ;  IIoupeB,  Brother  ia  Thomas,  ofWeA 
Chester,  Pu. ;  S,  B.  Parsons  &  Sons,  and  R.  B.  Parson  &  Co.,  of  Flushing, 
N.  Y.;  Miller  &  Iluyes,  of  Mount  Airy,  Philadelphia;  Hablon  Moon,  of 
Morrlsvilie,  Pa. ;  and  Robert  Buist,  of  Philadelphia.  They  were  actuated 
by  a  liberal  desire  thai  their  collections  should  remain  in  Ihe  Part,  sad 
offered  tliera  al  prices  which  they  esteemed  little  over  balf  Ihe  cost  V> 
tliem.  It  was  an  object  to  the  Commissioners  to  secure  these  permaaeatiy 
for  our  Park,  to  be  transplanted  as  liiinning  out  shall  be  required  for  ibef 
healthy  growth,  and  they  have  been  secured  by  purchase. 

The  resources  for  this  purchase  should  be  here  stated.     They  were  »* 
follows : 
The  city's  appropriation,  by  Ihe  Park  Commiaaion  applied  for 

Nurseries  in  1870 I1.5W  »" 

Accumulated  Interest  on  Elliott  Cresaon's  Legacy 3,000  90 

Andrfi  F.  Micbaux's  Legacy i\K90 

Contributions  by  the  following  persons  of  $100  each,  to  wit ; 

William  L,  SehiilTer,  George  C.  Thomas,  Charles  H.  Boger^ 


I  Jeanc's.  .Itwcpli  Jeitni-s.  Jiialiua  T.  Jgudcs.   Imbk  F 

iiiw.  Kli  K.  Pritu pm  W) 

ata  Brown  And  J.  C-  Stnwbritlgc,  eocU  #50 IIMI  CKl 

ToBClher *5.8H  80 

ka  tbe  legHCiea  or  Klliutt  Cksbod  aod  Andrf  P.  MichHux  are  endurini; 
|d>  tor  planting  in  llie  FnirinouDt  Park  and  elMtrherc,  il  is  proper  here 
ifaow  wbnt  are  lliu  IrnsU  uF  those  wills,  and  what  anr  lliv  obMgit.ioii>i  to 
public  inciirifd  1iy  tbe  Parh  Commission  inexc^iiltnu:il>c  ngenc;  L-om- 
AKd  to  them. 


Elliott  CriHsiin.  by  his  liisi  will  ami  tee'.iimcnl,  iiiudt^  in  1B57,  provUkil 
follows  : 

'  I  givp  »nd  bi't|npatli  tn  the  Mayor  and  uiiniinunity  of  Phllailelphia  i«t 
a  of  f-l.OiK),  In  trust,  n»  a  porpc'iial  fund,  tlio  income  ofwhich  I  desire 
ill  bo  anniully.  forever,  expcndud  in  planting  lutd  renewing  sih ode  tret«. 
eclaUy  to  situations  now  expoBing  my  fellow  citizens  to  the  lieat  of  the 


Lo  (Wdinanco  lo  provide  for  Ibe  inveatment  of  Ihc  principal  and  the 
jflicstlon  of  the  incninp  of  the  Legacy  of  EHloIi  CreHson,  Ewj,,  to  llie 
y  of  PliUsdelpbia.  wax  paxaed  June  10,  \Sri9. 

"A   SnPPLEMKNT 

r«  'Ai  OrtliiMnet  ta  proridt  far  lli«  inreitmenl  oj  thi  principal  and  tlit 
ipplitaiinit  ofth»  incamt  ofltu  Ltgaen  of  Elliott  tVewen.  Etg..  to  t/i* 
Villi  of  PhitadelpMii, '  approved  June  30,  1830. 

'Section  I.  The  Select  and  Common  Councils  of  ihr  CUy  of  Philadil 
a  du  orttaln.  That  the  income  of  the  fund  beqneathcd  to  tbu  City  ol 
liMlalphla  hy  Elliott  Cresson,  Esq.,  shall  Ik  eaficnded  in  accordance 
h  his  will,  hy  tlie  Commiseitmcra  of  the  Park,  conxliliited  purauam  lo 
Act  of  Aaacmhly.  approved  Uarch  20.  18<I7." 

ti«  win  of  AndriS  Francoia  Hichaut,  of  Vuwreal,  near  Pointoiw;,  Pnuii.-c, 
»<]  Ibe  4th  September,  la'fS. 
I   revokes  former  wills.    It  declares  aa  follows  r 

'Wlahlogto  recognize  tbe  Bcrrices  and  gotxl  rccoptiou  and  the  cordial 
l^lUIlly  which  my  father  and  mysi^lf.  tiigelber  and  aetwrately.  have  re- 
*«al  during  our  long  and  atleu  perilous  travels,  in  all  llie  extent  of  ilie 
!^ei  Statea ;  aa  a  mark  of  ray  lively  gntlilude,  and  alao  io  conlribute  in 
L  cotiniry  to  the  extension  and  progress  of  agriculture,  and  more  ea|>e 
Sj  In ayivi culture  in  the  United  States  ;  I  giveand  bequ«ith  lo  llie  Ame 
iU  Phllusophit^l  Society,  at  PbiladelpbiA,  ot  which  I  have  tlio  honor  lo 
t  member,  tbe  sum  of  twelve  [houaand  dolUra  (at  5.00  the  dollar.  S4.6(10 
•  O).  1  give  and  heqiieath  to  the  Society  of  Agriculture  and  Art,  &••  . 
nt  Stat«  of  Haasucbu^tls,  BaBti>n,  in  which  1  have  the  honor  Ui  be  a 
Kkbcr.  the  sum  of  eight  thousand  dollare  (at  5. 10  the  dollar  ia,  4<t.'20l)) 
lu  two  sums  together  making  one  hundred  and  eight  Ibousand  franra. 
aSain  twenty  thousand  dollars.  I  give  and  bequoatb  ihe  sole  ownership 
oe.  soc.  XVI.  m.  2(t 


PrlM.)  *>*«  tDH-S 


to  these  two  ahove  eald  SocK'tles,  and  the  uaurruct  lo  my  aforestid  wlhftr 

Tlio    American   Plill<)!u^pbi«il  ftodely,   belier'uig   that  they  poold  iffi 
execute  liieir  trust  as  lo  half  the  Inponic  of  the  Michaox  Legwy  in  thl- 
Fairoiount  Park,  made  tlie  following  arrangemenl  for  that  purpuw ; 
t"OJto4  of  Iht  Cinai»(t»ioMrt  of  Fiiirvutunl  Park,  Xo.   224  SotM  PifA 
■    Strut,  FhaaddipMa.  Uarrh  IStA,  1870. 

"At  a  nievllu^of  Ihe  Cuaituisaiuners  of  the  Park,  held  t]iiaday,  the  fit 
lowing  itmaoiblr:  and  rcsniullons  were  adopted  ; 

"Wh*r«a;  The  Air"-'"i'"    '"•■' '■ical  Society  has  mode  a  oomniaif- 

milon  In  this  con  bat  the  ounie   of  knAri  Franraii 

»        who  iiitry.  and  described  our  wlu  ud 

•  '  t  ■  i  id  a|i]i-ndor,  should  haTe  his  niiK 

I  1^  I  travel  nnd  stuily  rendered  serrict 

lit  ark.  In  a  matiner,  lu  be  a  m^nunU 

|D  H —  ole  the  obji-cte  which  had  oo-upM 

.l^e!        I.  uithoflhewidownfAndreFraiini 

Mi  J  i~.  coiuc  of  rIx  Ihounand  dullan  k- 

(lu      ^  cipi^adcd  in  execution  of  the  tnat 

(>t  „,ri  KWi  foDowiiLg :  therefore, 

'■R«>.»i<K.,         ..  uiuiiT  .  ru  of  oaka  in  tlie  Pairmoiint  Ptifc 

forever,  to  bear  me  name  o.  iixOnivo,'  in  which,  if  praciioiUi, 

afaail  grow  two  oaka  of  ev<  _.  will  endure  the  climate. 

"lUioloid,   That  any  s— . b>  K^.enue  received  by  the  cnmmiHire 

from  the  Miclinux  Fund,  after  satisfyine:  llio  requirements  of  the  prcccdic; 
resolution,  shall  he  devoted  to  the  culllTatlon  of  oaks  of  every  variety  a 
pitble  of  cultivation  in  our  climate,  in  the  Park  nursery  ;  which  oak&  1° 
the  extent  of  two  of  each  kind  cultivated,  be  hereafter  distributed  toMlin 
Public  Parka  in  the  Unitinl  Stales,  under  proper  re^httions  to  he  herfallcr 
prescril>ed ." 

Rttohid.  That  this  Society  do  agn'i>  to  the  terms  contained  in  ib«  pI^ 
amble  and  resolutions  of  the  Falrmount  Park  Commissioners,  adoplal  oa 
the  I3lh  day  of  March,  1870,  in  the  expeclalion  and  conRdcnce  thai  Ih' 
planting  of  the  Uichaux  Orove  of  Oaks  maj'  soon  tx:  conimcnced.  to  >!)*> 
the  Orove  ahall  early  become  one  of  the  attractions  of  the  Park."  PnxwJ 
ings  Nov.  98,  p.  813. 

There  appearing  to  be  scope  for  a  more  extended  benefit  (o  be  smni- 
plisbed  within  the  intention  of  Mr.  Micliaiix,  Ihc  powers  of  the  Park  Cum 
miffiiion  were  extended  by  the  American  Philnaophical  Society. 

At  a  meeting  of  the  American  Philosophical  9;K:iety,  Novemher  ITt 
1876,  it  WHS 

Resolved.  That  this  Society  consents  that,  after  providing  for  the  Vi 
cliaux  Grove  of  Oaks,  and  for  cultivation  of  other  oaks  in  the  Park  Nur- 
sery, a.'}  provided  by  the  resolutions  of  the  Fairmount  Park  CommissiooEm 
of  March  ISth,  1870,  and  agreed  to  hy  this  Society  on  the  18lh  d 
ICarcli,  1870,  thp  residue  of  the  Income  of  (he  SDchsax  Legacy  i*iA 


aid  Park  CamniisstoD  may  be  applied  to  lUe  puroluae  of  otiicr 
id  sucit  oUier  trees  as  well  m  oahs  ma;  be  dittriba'ed  not  only  to 
blic  Purka  but  to  City  Square*,  and  In  exdiaugea  with  uihur  Pub- 
iriM,  and  in  planting  tlio  gtoands  of  loBUlutions  of  Learning  and 
toany  eil«nt  Uwl  will  not  impair  tb«  primary  ptupoefs  of  tald 
DtofMarcb,  18T0, 

»ct  to  the  intention  o(  Elliot  Cresoon's  will,  to  wit.  '■  in  planting 
wingebade  trees,  especially  in  »llu»lioDs  now  exposing  my  fellow 

0  the  beat  of  the  sun,"  Ibe  testator  Is  to  be  taken  to  mean  tbe 
jfood  to  Ills  fellow  cilisens  by  the  ahadf  of  tram,  and  lliat  would 
slhey  nuwt  frequent,  consistently  witb  the  requirements  of  buol- 

would  not  be  lo  plnee  Iroea  in  tbe  thronged  streets  where  suah 
9  wouldbeolMlructiveand  maskall  businev  signs  :  but  would  prop- 
n  all  our  public  squares  ;  in  streets  where  people  are  yet  so  few  as  10 
w  growth  of  trees  withuut  unduly  nb«tructing  passcngen  ;  cer- 

the  East  Park,  as  Hr.  Cresson  knew  ii ;  aud  with  a  necessary  cx- 
u  burineea shall  extend,  lo  drive  away  such  planting,  and  to  follow 
th  of  the  city,  as  the  citizens  move  outward,  and  Ihc  Parks  aslhey 
oroe  more  oeotnil  and  thronged.    Chanties  are  to  he  executed  as 

1  intenlion   as   reasonably   practicable;  City   and    Glrard   heirs, 
I's  Reps.  9  ;  and  follow  the  growth  and  needs  of  their  obJecLs, 
ork  Commission  have  from  the  Mlchsui  legacy  made  importailong 
S  given  them  the  best  collection  of  young  and   rare  oaks  in   the 

containing  about  1300  growing  trees. 

the  ioeome  of  the  Cresson  legacy  they  have  supplied  two  bun- 
lars  for  trees  in  Independence  Square,  and  have  voted  six  hundred 

the  other  Public  Squares,  from  the  Park  Nureery  :  and  two  bun- 
i  flf^  trees  for  planting  round  the  grounds  of  the  Univeraity 
sylnnia,  and  the  Utiivct^ity  Hospital.  The  contiguous  streets 
hrough  the  Almshouse  ground,  and  clsewlicre  as  new  streets  shall 
sd,  or  built  upon,  might  lie  supplied  with  trees  from  the  Pork 

are  DOW  growing  in  the  Park  Nursery  nearly  eighty  thousand  trees 
lbs,  of  which  al«ut  thirty  thousand  are  ol  a  size  to  plant  out.  Of  the 
nreare,  of  Arbar  VUa:  American,  5,000;  Siberia,  Til ;  Tom  Thumb, 
7;  Globe,  do.,  150;  Hov^y,  du..  atO;  of  While  Pine,  350;  Australian 
Oi  Scotch  Pine,  200;  Balsam  Fir.  600;  Juoipera.  370;  Noruay 
\,4SXt;  White  do..  850;  Hemlock,  500;  Golden  Willow,  3S;  Sweel 
0;  Tulip  Poplar,  700;  Cypress,  360;  Fpreylhea.  400;  Althea  Var., 
lanlo,  30;  Althea,  5,200;  Norway  Maple,  600;  Privel,  ISO;  EurojieBn 
0:  European  Bir^h,  340;  English  Elm,  400;  Sugar  Haple,  350; 
a  Aah,  800;  American  Elm,  1,000;  Kentucky  Coffee  Tree,  100; 
a  Oaks.  800;  American  Chestnut,  25;  Hombeani,  8,128;  Atncricao 
10;  European  Beech,  2,000;  Turkey  Oalts.  350;  Mist  Tree,  200; 
It  Larch,  200;  Green  Poplar,  06;  Silver  Maple,  440. 
Ity  Councils  and  other  offlcials  will  he  nnthnritud  lo  draw  on  tbe 
wk  of  trees,  to  the  extent  of  the  fhlfilnenl  of  the  trasts  under  Uie 
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wills  of  OreMon  and  MidiAaz,  through  the  Ptek  Commhrion,  udem 
teyond  those  limits  no  doubt  the  Commlailoii  would  eotaeat  §»  the  pMt 
Squares*  streets  and  Institatkms. 

Within  the  Park  the  Landscape  Gardener  wttl  eoDert  his  aldn  toltolli 
beauty  the  self-sown  fbrcsts  there  frowing,  whh  aitietie  pKiatiBgi  m  Oe 
formation  of  new  avenues  and  (besh  grading  will  demand ;  wImtb  Ihs  asv 
trees  will  h^  of  kinds  not  natire  to  ooir  enTlrbiia»  and  ahow  la  eoaloittki 
liand  of  Art;  but  at  the  same  time  greatly  add  lo  thevarie^  aadaofellyflf 
the  trees  and  plants;  so  that  the  trees  of  the  Pwk  ahall  beoome  a  p«l 
ArhorUum,  and  Its  flower  beds  beeooie  Botanic  Gardeai.  Thna  theluA* 
MCape  formed  to  please  the  taste,  and  the  gardens  to  delist  tiw  eys^  niO 
become  Schools  of  Science  for  all  scholars  and  cttlzens.  For  this  end*  «Mk 
section  of  the  Park  will  be  ptanted  with  the  largest  pimcttcable  variety  of 
trees  and  plants. 

That  the  Tariety  of  these  may  be  greatly  Increased,  we  hare  purchssert  Ai 
trees  exhibited  In  Horticultural  Garden,  and  the  gathering  and  planthigif 
acorns  and  tree  seeds  hare  had  in  Tiew  mainly  to  Increaae  the  numberaf 
spedes,  while  proTiding  the  necessary  stock  whence  to  tianqilant  tna 
over  our  Park  of  nearly  three  thousand  acres  In  extent. 

It  is  with  pleasure  I  name  those  who  have  afibrded  the  Comndttee  ear 
dial  aid  in  supplying  trees,  acorns  and  tree  seeds  for  the  Ftdrmoimt  Flak 
during  this  Centennial  year.  They  are,  Dr.  George  B.  Wood;  Dr.  Oeoi|e 
Smith,  of  Delaware  County;  Isaac  HarUn;  Thmnas  8.  Chamben;  Ir. 
Smedley;  Israel  Lambom,  of  Chester  County;  Dr.  Klrkbride;  Aubrey  E 
Smith;  Philip  C.  Garrett;  Isaac  F.  Baker;  Clarance  H.  CUirk;  Dr.  Monii 
I^ongstreth;  Isaac  Burke;  George  Stockham;  Biimct  Landrcth;  Tbos-L 
(^mig,  of  Pbiliidelphia;  David  Marshall,  of  San  Francisco:  Rollo  Nicbota, 
of  Conn.;  and  Sumucl  Davenport,  of  South  Australia.  Commissioner  to 
tlie  Centennial  Exhibition. 

Tlmnigh  the  latter  the  Committee  received  a  collection  of  tree  seeds  fhjo 
Tasnianiu;  and  have  been  infonncd  of  others  on  the  way  from  South  Aw* 
tralia.  Mr.  DaveniK>rt  hopes  to  furnish  the  seeds  of  a  Mountain  Eucaljp* 
tns,  with  antimalarial  potency,  that  will  stand  our  climate. 

The  acorns  and  tree  seeds  furnished  to  the  Park  Nursery,  have  been, 
English  White  Oak,  European  Oak,  Overcup  White  Oak.  PostOalc,  Chert- 
nut  While  Oak,  Weeping  Oak,  Willow  Oak,  Spanish  Oak  Acorns,  IW 
Oak,  Scarlet  Oak,  Pin  Oak,  White  Oak,  Turkey  Oak,  Bertram  Oaks. 

The  American  Ivy,  Yellow  Locust,  do.,  pscudaccasia,  Kentucky  CdB* 
tree,  Silver  Ash,  Black  Ash,  Horse  Chestnuts ;  Larch,  European  t^ 
American  ;  Nettle  tree,  Paw-iww,  Magnolia,  Flowering  Crab  Apple,  Ctf'** 
lina  and  Green  Buckthorn,  Firethorn,  Dogwood,  Silver  Bell,  Winterbetiy* 
lilackhaw,  Japan  Cullicarpa  Cerulea,  Skimmia  Japonica;  Celastris  SdB* 
dens;  Chinese  Bignonia,  Laburnums,  Horse  Chestnuts;  White  Bircb* 
English  Ash,  Catalpn,  Tulip  Tree,  Elm,  Orientnl  Plane  Trees. 

Of  Maples,  Norway,  Sycamore,  Purple -lea  ve<l,  Currant-leaved,  Sag** 
and  Rock  Sugar. 
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re  no  filled  to  ihfiik  o!  the  Ixiyi  auA  girls  of  Tulure  linim.  tud 
nUd  and  prnvidnl  for  tLe  plantin;;  of  tlie  nuU  nf  the  Bhcllbttrk 
brge  uid  Bin&ll,  EngliHli  and  blach  WsJnuM,  Cli««tjiiiis  and  Chin  - 
10  Nutmeg  Pine. 

>rihe  nbove  varielitsi  orncornR  und  ircf  i^ei'ds  have  been  suppliiil 
Sdinnol  Dnreniwrt  to  four  Province*  of  AuBtralin.  to  wit :  Vic> 
iiDdnla,  Queensland,  nnd  New  South  Witira ;  nnd  also  to  Dr. 
itk.  uf  Adelaide,  S.  A. ;  t.)  llie  Pliilliplne  lel-rnds,  throngh  Mr. 
V(dal,  Spanlsb  CominiMinner  for  the  preservation  of  ihe  furests 
iahitidi;  to  Japan,  throu)[b  Rev.  E.  R.  B'.-sdle.  The  eapply  of 
d  tree  seeds  bas  been  procured  witlioiii  any  oiBt  to  any  public  or 
1. 

irk  ComniisBion  have  I'ecelved  f>om  Mr.  Jacob  HofTner.  of  C'In- 
>l>iu,  a  Sago  Palm,  now  in  Itortlcultnral  Hull,  formerly  unned  liy 
tnrris  and  Henry  Pratt,  when  tliey  owned  Lemon  Hill,  wlilcli 
ow  supposed  lo  be  about  130  yean  old. 

n  thU  Centennial  yenr  iliat  the  arlljitie  planting  of  the  Park 
bezun  ;  and  With  the  slock  of  trees  on  hand  in  the  nursery,  with 
additions  for  the  sake  of  variely,  Ihe  formation  of  the  landscapi-* 
lily  proceed,  without  nny  seilous  expendllure,  tow  a  rdF  completion, 
inch  wurk  will  ndmit  uf  completion  ;  for  always  o!d  trees  meet 
b«  replaced  by  those  that  are  both  young  and  new.  To  lUI  to 
amual  expenditure  for  such  purpose  would  be  to  fail  to  realize 
;  purposcsof  acquiring  the  Park,  namely,  the  health  and  enjoy- 
ttae  iteople.  and  the  increjiae  of  the  resources  of  uxaiion  wun- 
uly  with  Ihe  interest  of  the  capital  invested  in  the  Park.  The 
It  both  be  kept  bcanilftil  and  attractive  and  the  purity  of  the  water 
Merged,  or  we  become  delinquent  in  performing  a  great  dnty 
mr  City,  Stale  and  Country. 

iMbctD  found  (br  delay  in  planting  trees  in  IbePark.  Tblscoin- 
Mrtly  to  be  answered,  if  not  ftilly.  by  the  lact  Ibal  It  was  neceB' 
lo  purchase  thetanda  in  the  Park  from  many  ownera.  Including 
Iota  In  Bis  village  plots.  necesHirily  a  work  of  time,  and  after  the 
I  Ihe  gmund  had  to  be,  and  is  yet  tn  be,  planned,  graded,  and 
ipeti«d,  before  it  could  l>e  known  where  to  plant  Ireei :  and  the 
li  lotemstional  Exhibition  noeessBrlly  caused  delay  in  planuin;; 
Parle,  There  has  l>een  such  delay  during  which  it  Is  to  be  re 
ee«  have  not  been  growing ;  but  that  regret  will  be  IpsBcneii  when 
I  tlial  the  planning  and  planting  can  now  go  on  rapidly,  nnd  be 
0  the  buildings  and  gardens  In  the  exhibition  grounds  with  now 
kte  supply  of  trees  al  command,  and  competonl  skill  employed  for 
and  landscape  gardening.  Tlieae  advantages  wilt  prolubly  cuni' 
irUiK  losn  by  delay;  and,  indeed,  more  than  compensate  for  Ihem. 
^Dtiiceeil  wlih  sucb  earneslneBB  that  the  era  of  our  Park's  gri'at 
~^'-  -'  "U  date  flrom  our  National  Cenlennlal  Year. 

Eli  K.  Puice.  C/iuii-/nan.  i-c. 


Oil  Wtii  Jitrard*.  Mt4iel*tt  from  th»  t^lUelioiu  of  Mr.  J.  F.  0*rtl,  A 
04otBgiM  in  charge  of  the  Gtologieal  Surteg  bf  iXt  (Ml  JMtlrietd 
tghanla.     ComaiunieiiUd  by  J.  P,  LfUg,  IStalt  Owlogitl. 

(,Amerieaa  Pkilotophieal  Soeittg,  Dee.  Mi,  18TS.) 
I  hu|>e  to  tiKacnl  nI  anullier  inwting  my  views  nf  llie  value  at  d 
rords,  and  an  HDolysis  of  Uiu  cuoclutlons  iU'riv«d  at  \iy  Mr.  CuD  fi«n  » 
ooaipreliuugivu  t.MiXy  of  many  liundrwlM  uf  Buch  roccinb  culloctcd  lif  bin 
during  llm  ImI  three  y«ai«.  muca  tb«  coinnii.'accJituui  uf  ibv  Socoad  0«» 
logical  Survey  of  ibe  Sutn  in  18T4  -.  u  well  as  fnua  hU  i>ca«tl»l  ctpcri 
eoce  of  cipcraUuas  In  tlif  Oil  Region  eincQ  1865. 

The  urientiflu  viilue  of  wull  rucords  Is  indited  Itmilcd  by  mnny  condilioM, 
uacU  of  wlilch  sixiuld  Iw  uporatvly  conaiilenMl.  But  tbvru  lan  Iw  do 
qut«tii>n  uf  lUe  utility  of  preserving  llicm  fWm  destruction  by  publi*lus( 
them  in  the  prtnled  aTctiives  of  a  wciety  like  Ibiti.  Tbeir  |iublicatiQii  *il' 
answer  Uiuny  qucslions  put  by  men  of  ecience  alir>Md  and  at  hnnu :  vill 
place  at  tbe  aervice  uf  in  vesli  gators  tbo  urigiual  dalauf  onrown  nlrubttlou, 
will  luvlti!  ihe  intelligHtco  of  tbDughtful  men  in  the  Oil  Itegiria  to  a  n»m 
nlreful  scrutiny  ofaucb  data  ;  luiA  above  oil,  will  Induce  nuuiy  well  b"nn 
to  Ik-  more  precise  and  complete  in  making  up  Ailun  rewinli,  and  perinf* 
to  communicate  (liem  for  com|>ariBiui.  In  tliiii  way  only  will  it  lio  jioautili 
to  arrive  at  bruad  and  true  aiiKwera  lo  moutiiuCBliona  wiiicb'iiooD«liM 
y; t  sucecedcd  in  tntisfadorlly  answering,  except  in  a  very   local  and  ao- 


Ttclinical  ni 


lugbt  In  be  explained  to  thnto  who  tiavem 
Ini^ueM  at  tbc  wells,  but  such  a  glusasry  would  bo  a  lung  one. 

The  height  of  each  well  mouth  above  llie  nxcd  ocean  level  datum  nf  tb* 
Coast  BuTvey  should  always  be  given  ;  but  it  is  olien  waalXng,  and  tba 
tile  value  of  tliu  well  record  beenmes  cnmparaiivoly  low. 

Tbe  well  reeords  of  one  loi.'allty  liave  been  grouped  lugetltcr ;  liut  i> 
must  be  undentuod  that  not  one  in  ten  has  been  obtainod,  and  lUf  wlsdi 
list  is  tberefore  but  a  meagre  selection. 

,Tbo  flrst  groups  have  been  obtained  from  Coni]ianics  operating  la  Wa> 
roa  and  Venango  Counties  ;  others  might  have  been  addetl  froui  CU/iM 
and  Butler  Cuunlies  as  specimens  of  the  callectiims  made  in  theee  Cmn- 
ties,  to  be  publi*hed  hereafter  lo  sttow  the  geological  |ieniisteocy  of  tbi 
OH  Sand  Group  from  Tidioule  to  Butkr. 

Ctiira-lo   W*a,   No.  I. 
Ausiul  I3lli,  1879. 
Lontted   in  Warren  County,    Southwest  Townslilp,  Pa.  oa  Pt 
or  East  Oil  Creek,  between  Pli««anivllleandT1dii>iiiiB.  Mid  Iwu  ml 
east  uf  Enterprise 

'l..evel  of  well  moutli  above  ocean  level  in  fvet.*- 

Casing  to  t»>ck M  to      M 

•On  thppn>TlstnnalaMum|>lli>D  tliat  Oil  017  Uepol   l<  Mf  alKiva 
ttti  I'.R.lt.iljtiim;  andT'adUedfor  oecsn  level  In  Biullui  Hajr. 
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■l«rrftl  ur  measure!  uitnunicd 338     Ui    270    =     1097 

itBapdjIil  S.  S,) 87    -    327    =     1040 

llcrval  uniiami-d 88    "    415    =      952 

BcomlSftnaiSdB.  8.) «4    ■'    43»    =      9a3 

««TTnl  unarmed 81    "    SSO    =      647 

hinlSwid  (3d8.  S.) 48     "    586    =      801 

Mlcarrioddown  la  "Pocket" 9     "    575    =      793 

Site  ot  hole  H^'' ;  drilled  wet ;  cMcd  wilb  3j^"  uuing  lu  shut  off  tht 
r    Seed  bag  on  casing  below  2d  S,  S.  My  al  about  445'. 
"  mud  vein"  8'  he\a\>  top  of  3d  8.  S.  ul  528'. 
The  oil  sand  was  of  imlform  color  [white  aod  pebbly]  with  the  BofleeT 
n  on  top,  and  ajipeatances  Indicate  that  nearly  If  not  quite  all   the 
mu  la  the  well  at  S  ur  6  feet  beluw  the  top  of  the  3d  aaad,  be 
which  points  both  torpedoes  were  cxploiled. 
This  well  WHS  pumped  about  thirty  days,  part  of  the  time  with  a  gas 
Itmp  attached  and  |iart  of  llielinie  without  one.*  The  largest  natural  pri>- 
IctioD  without  the  gas  pump  was  4  barrels  per  day.     The  flr^t  day  atler 
to  g»B  pump  was  applied  ihe  production  increased  to  S  barrels,  from  which 
tint  it  gradually  declined  to  less  than  4  barrels. 

Ob  llie  !Ul  of  Novemlier,  18T0,  it  wna  torpedoed  at  a  point  5}  feet  below 
e  lop  of  tlie  8d  8.  S.     It  then  produced   180  barrels  per  day  for  the  flisl 
«rd*ys.  but  graduaUy  declined  to  13  barrels  per  diiy  by  Ihe  Isl  of  June.  In 
B  following  year,  ISTl.     The  gas  pump  was  again  tried  wilh  no  aalisfac- 
ry  results,  and  taken  off  as  worthless  or  of  no  beneSt  to  the  well. 
.  Oq  December  31sl,  18TI.  Ihe  production  had  declined  to  10  liarrols.     A 
a  quart  nilro-glycerlne  torpedo  was  then  exploded  in  the  oil  aimd,  wlilcH 
(eraaed  the  production  to  40  barrels  per  day.     But  this  c.mtinued  only  a 
Ij  or  two.     It  immediately  commenced  decreasing,  and  on   the  Ut  of 
jiguat,  1872,  about  two  years  Ttam  the  time  il  was  firsi  pumped,  it  had 
leliDMl  to  its  first  natural  produciiiin  of  4  barrels  per  day. 
During  this  month,  August.  1872.  the  "  volcanic  treatment "  was  tried 
>oa  the  well  ai  three  different  times.    The  Arst  time  4  burners  were  used, 
iwilllng  In  a  slight  increase  of  gas,  but  no  Increase  of  oil.f 
Tbe  tecuud  time  7  burners  were  used,  same  results. 

im  or  thx  well  I 

RivldMI  Ibr  the  pnrpone,  nl  the  well  moul 
bleh  Is  altaidieil  to  this  escape  pipe  to  re 
Te  and'ltiu*  rscllltate  Hiid  Increnne 


ulngand  escapes  lb  rnoKli  n  pipe 
I  "gaspump"  li  an  Instrument  * 
the  rlnlnE  ar*s  Ttxim  ulmusplierli^ 
ow.    In  man]' eutB  It  not  only 


«W«1I.    A-BwUn-"  or  "GMBlot 

MB. 

rTba^valotnlebdmer"  Is  a  patented  article  designed  to  tncresHe  the  prn- 
tcUonor  a  well  hy  lotennely  hen  tins  the  fluid  at  the  botlani.  It  cunsUtMOf  ' 
MM  DIlBd  wttti  ahemlciU  IntrredlentH.  After  lowering  It  lo  the  desired  Bpol  ' 
•  ■Mlrrlalsnre  United  liy  sn  elecirle  HpBrlt.  The  operation  Is  reprated  uniu 
■  4Mlr«d  bent  has  been  obtained,  whou  the  tubing  In  ut  once  put  In  aud 


I*.1«J-) 


S4d 


[bm-a, 


faiills.  Itori'ig  Ike  w»II  u  Qw 
'mw  of  g«s,  but  no  irapiDir- 


The  thinl~^i]u  '  11  Jiiirnera  wcix-  iiscil.  san 

and  ol  Ihi?  treatineut  wltli  tax  apprecinble 

meiit  in  Ihe  aiipply  nf  oil. 

A  ■'  BCmlcher  "  wiu  ako  used  in  Ihis  well  on;?e,  but  wllli  no  bcncfll  • 
By  ft  Buries  of  experiments  in  casing  and  pum|>ln^.  lUc  nail  w»iit  U  hiii 

IKnmmI  to  lonie  into  tin-  well  Willi  ihc  oil  ni-ar  the  top  of  the  3d  S.  8. 

(.'"(uTurfo    Wta.   y.:  3. 

Loutii'd  on  Colundo  Oil  Tract,  19  ttkIb  eouili  of  Nn.  1 
»nie  kltliiidv. 

Dry  Msod  h<         8  "              Mnd.     Ca»M  I>elow  second  aud. 

Pradnen]  no  o  r  ot  t  iKtirel  ofHiIt  wun  per  di;. 

Hand  racka  at           '  t  in  well  No.  1.  but  tbe  ihini  und 

w«»  of  Infi-rlot:,-           'I  —       •eing  wbtte. 

Voloniito   Wrll   M..  8. 


1.  and  tl  tlu 


liocated  LS  rod^  N.  TH^  E.,  from  iw.  1. 

l,cv*^lof  w«ll  motith  above  uoean  lev«)  in  feei^.., 14(H 

OMBDgtorock S4  to  ft*  =:  1370 

? 97fl  "  81S  =  ion 

1H,B.B *4  "  aS7  =  1«T 

? 97  ••  454  =  t» 

Ufl.S ai  "  475  =  9M 

? 84  "  658  ==  W 

MB.S  


pocket.  8    "    S19    =     Til 

Mnd  rein  in  8d  8.  9.  at  B6B  Bset. 
Cased  at  475  feet. 

top  6'  gray,  with  btit  little  while. 

next  2' white  and  soft  (good). 

botloin  17'  mixed  gray  and  white. 
When  flret  pum|>ed  it  yielded  only  one  barrel  of  oil  per  day  and  coO' 
tinned  thtis  uniil  a  "scratcher"  was  used,  which  brought  the  prodactio** 
up,^  19  barrels  for  a  few  days.    It  then  declined  to  4  barrels  when  a  the'' 
pint  nitro-glycerlne  torpedo  was  ini«rted  6  feet  ttom  the  top  of  the  thfr^ 
9.  8.    Af)er  Ibis  it  produced  100  barrels  per  day  for  a  short  tim«. 

■  A  "(cratcher"  Isa  round  bruiih.  about  thraa  r«et  long,  made  of  lUwl  wf* 
Whpn  tt  !■  to  be  uted  the  tubing  Ir  drawn  from  the  w«ll,  a  few  barrels  of  bc^ 
rtt)e  are  piiured  In  and  the  scratoher  in  atlacbed  to  tbe  lacker  rods  and  i** 
Jown  to  the  oil  rook,  wbere  It  I*  worked  up  and  down  for  some  time  to  wml^^ 
or  scrub  the  wnllsofthewell  and  aulnt  the  benzine  In  tbeiHslodnmentirfwIU^*' 
pv«r  may  have  accumolated  there. 

t  on  Clly  Depot  provlslonallr  996  +  P.  R.  R.  datum. 
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[Laslej-. 

iL>  of  benzine  in  tlils  well  gave  no  eutUfuctory  n.>8iilt',  [irobiilily  on 
inunt  of  salt  water. 

ThriK  piui  torpedo  exploded  8  teal  below  hip  of  3il  smid,  lliiy  ilOtli, 
Dtuly  produciion  increiksed  to  10  barrels,  but  decliood  to  3  barrels 
llOdnys.     Torpedoed  again,  Dec.  18:li,  1873.    Resull  nol  slated, 


Colorado  Wtll.  No.  4. 


August  2lltti.   187:^  (T>. 


[pOCBtwI  Si  rodB  B.  E,  of  McKinnej's  N.  E.  t 

[^vd  of  well  moutli  M'  luwcr  than  No.  I*. . 
Ave  pipe  to  rock 


f 

as.. 


31 

=  1310 

888 

=     1105 

£81 

—  loeo 

300 

=   »61 

411 

=   880 

4&G 

=   846 

flRH 

-   808 

544 

=   787 

DrlUed  diy.     Ciised  al  41S  feet. 

iMlDiial  production,  3  bnrrels  per  da;. 
The  Tioto  wiu  dr;  when  the  3d  sand  was  struck,  and  remained  no  until 
e  drill"  had  ponelraled  tiie  3d  sand  5}  Teet.     At  thia  point  oil  and  salt 
tier  came  iu.     The  besl  paic  of  the  sand  was  from  505  feet  to  515  feet  ; 
ifc>w  this  the  sand  waa  poor. 

TUc  fltsi  torpedo  wa«  exploded    !i  feet  below  top  of  rock. 
"    Becnnd     "  "  10     " 

"   third       "  ■'  r» 

■■    fourth     "  "  15     "  "  ■■  May  4ih,  1878. 

Tiie  prodartion  was  increa*ed  by  thu  fii-sl  lnr)tedo  hut  eoon  settled  liack 
alMut  5  barrels  per  day.  The  same  effect  followed  the  second  and  third. 
IS  fourth  was  a  one  quart  nilro- glycerine  blast,  but  ll  made  very  little  in- 
■M  In  the  uil  flow.  Beniining.  flooding  Ihe  sandrock  with  oil.  and 
ClfttcbiDg  *'  the  walls,  all  failed  to  produce  beneficial  reaulla.f 

II  Ollr  Depot  proTUInnallr  «av  +  r.  R.  R.  <[atuin. 

.  '^■•11  WBooded"  by  pnurlng  iinfflolpnl  fluid  In  nl  Ihe  toil.  whllR  Ihe  ]iump 
UtM  ldl«.  to  nil  u|>  (he  ihnlt  apvorol  hundred  (eel,  nnorfor  Inm,  iilmvc  the 
k(>4.  Upnalne  undcntde  nil  Hra  both  uRcd  fur  this  purpwie:  the  ohjpct  being 

mar  have  lulhcrcil  to  Its  nurDice  or  ohstrucled  Its  |iurea  may 


■•Mcnedm 
rxoc.  AKEK,  PBILW.  SOC.  XVI.  1 


,e  pump  la  again 


rled. 


Oob>radt  WtU,  .Vo.  .1. 

Ktruclt  Hliunt  Auciut,  IS71. 

Located  li  rodB  south  of  No,  4. 

Level  of  well  mouth  above  ocewi  Itrrcl,  Ho.  1  -{-  Rl'  ^^ ItW        i 

Drive  i>ipc  U)  rock 70    u>      TO    ^    ISffl 

1st   and   !d   SandB    and   interveoing    moutirei 

■regular'  10  lop  of  8d  8.  8 «8     "    4M    =      BOS 

3d8,S «     "     BM    =      MS 

? pocfccL  7     ■'    548    ^      83S 

Wet  hole.     Cased  at  2)7  feet,     nrevlmi  In  Oil  tand  II  fent  tieluw  Uw  Uip.      J 

Natural  productioo  ttO  barrels  al  coiiiinenccmeDl,  but  dedmtil      1 

quite  rupidl)'  to  15  barrels.     I{4iiu»  18  fur  some  time  umlU  wrpedotd 

when  It  declined  lo  10  barrels. 
Flm  tor)icda  exploded  5  feet  helow  Utp  of  3d  S.  S. 
8ecx>nd    "  "       11     ■■ 

Tliird      •■  ■'         5    ■■ 

Foonli     •■  "        S6    ■' 

The  pniductluD  slcadilj  dec  il :  no  beoeScial  re«ulu<  following  the  mo 
of  Btiy  ot  the  torpedoes,  exr  it  temporary  increase  from  Ibe  laM. 

The  voloink-  irealment  wi  1  witUuui  any  mkrlied  effect. 

The  3d  sand  was  belter  ;e  sands  of  other  wells  drilled  in 

IhiH  neighlMrhood.     The  I  ™  ilratuin  cwumem-ed  3  feiel  below 

the  tup  of  the  mck  and  co        ijed  ^el.     From   11  feet  downward  to 

lh«  bolloui  of  Ibu  rock  Ui«  .-^  wi  ,  biil  m>(  as  soft  oa  in  tbe  uppR 

dlvialoa. 

Cehrado  Wrli  No.  6. 
August  leib,  1871. 

Level  of  well  moutb  ab^ve  ocean* 

Caeiogtorock 33  feet.    82    = 

?. 319    to    850     = 

Ut  8.  8 40     '•     8»0    = 

? 107    "     4»7    = 

ad  8.  8 19    "     S16    = 

?. 81     "     507    = 

3d  8.  8 40     ■'     MS     = 

7. pocket.  8    "     «S1     =. 

Wet  hole,  cued  at  510. 

Third  Band  very  close  and  bard.    Natural  production  teaa  thku  t  bttrrel 

First  torpedo  exploded  7  feet  below  top  of  8d  8. 8.  Production  increMed 
to  10  barrels  but  aoon  declined  to  5  barrela 

Second  torpedo  6  feet  lower.  Increaae  to  10  burata  b«  Ibr  aboitor  tim« 
than  the  ft  rat. 

Scratched,  with  no  benefit 

•OllCltr  Depot  provl«touBli]rB%'+  P.  R.  R.  datum  +  T  for  o«e»B  laTsL 


TliM  ton)^^^.  Hay  Sth.  ISn,-  Tltet  lowr  thm  the  lecond.    Slight  In- 

Ponnh  U>T|wdo,  July  IStli,  1BT2.  5  rect  below  lop  of  3<1  8.  9.,  and  3  (evt 
ftlKiv«  tbo  |H>iiil  at  which  the  drat  whb  uxplodtsd,  IncnuLssd  pnjductlon 
but  did  nut  pAf  fnr  cost  or  toriieduing. 

Abondoaml  August  3,  187i. 

Oolorudo  Wtil  Ifo.  7. 

Slriuk  Augu*t9t<>.  1^1- 

LeT«l  of  well  mouth  above  oce&o 

Drive  pipe  to  roclc ■     75  feel.    75    = 

7 190    to   8«i    = 

lat8.S 96    ■■    WO 

?. W    "    889 

Mas 15    -    884 

7. 98    ■■    470 

S(ia.B 48    ■■    513 

7. pocket.  8     "     021     =; 

Wm  faal«.    Cued  at  S8«. 

Mud  Tein  12  fii-t  below  top  of  M  S.  S.  Natural  prodaction  7  liarntls  per 
d*y  for  a,  few  days. 

Third  «inrt  poor.  From  marka  of  oil  on  Ihe  lubing  whilu  tlie  well  wug 
iMiog  pumped,  It  waa  inferroil  ttiat  thv  oil  came  in  at  a  jioint  in  the  sAnd- 
lock  just  under  Ibe  ■'  mud  vein,"  guy  from  12  lo  15  feet  below  thu  top  of 
Ihemd. 

A  three  pint  oltro-glycerine  torpedo  wm  dJHCliarged  at  (lie  point  in  the 
MMidmnk  where  the  oil  appeared  to  come  in.  The  pnxluction  nae  at  onoe 
to  40  barrels  per  day,  but  deelined  rapidly  Ici  'JO  barrels  and  then  slowly  to 
17  b«rrel«,  at  which  flgures  it  remained  fur  tnure  than  three  monlhs,  when 
it  wae  fluiKled  wllli  water  from  well  No,  10,  then  drilling  wiiliin  15  rods  of 
Ko.  7.  When  No.  10  was  completed  and  tubed,  and  the  water  in  il  pi>r- 
tiatlr  exhauBled.  this  well,  No.  7,  began  loneoverits  oil,  but  not  in  so  large 
quaulitlca  as  before  it  was  flooded.  From  the  time  No.  ID  began  to  pump 
all.  In  January  187S,  until  July  of  the  same  jenr.  No.  7  Blowly  declined 
In  production  ami  at  tlic  latter  date  was  pumping  only  2  tiarrels  per  day. 

It  was  ilicn  torpedoed  agaio  at  the  «ime  )<oint  as  at  fli^t,  afler  which 
it  jrleldtMl,  for  a  abort  time,  39  barrels  per  day  and  then  declined  rapidly  to 

During  llie  great  "shut  down  movement  of  October.  1872,"  whcuall  the 
waUi.ng-b«imB  in  the  Oil  Regions  were  stopt  for  SOdaya,  this  well  lay  idle. 
But  on  stalling  up  again  in  November,  il  produced  40  barrels  p"r  doy  for 
tlire«  days.  Seven  daye  later  It  was  producing  8  burrela,  and  at  the  end  of 
one  montli  hud  settled  lo  iu  old  production  before  Ihe  "shut  down,"  say  4 
iMrrela. 


CoUtmia  W4a  JV.,.  9. 


Level  of  well  moatb  sfaove  ootm . . 
CMlog  lo  rock.. 


2d8.8 ao  ■■  «0  = 

? 83     "    815    = 

3d8.8 48     ■■    681    = 

? wekot.  4     "    SOS    = 

Drilled  (I17.  The  cuing  wu  flrat  v.  lo  si  180  reel.  Fiiiliog  to  tbatdT  ' 
\Ua  ttenU  w»i«r,  it  waa  drown  and  the  lu/ge  liule  continued  down  lo  tJi 
reet.  At  tbis  point  it  wu  cased  agHln,  but  liotli  frcab  water  and  ull 
water  came  in  below  lu  llie  drill  went  down,  and  the  casing  had  to  br 
drawn  Ibc  second  time.  Tbe  well  was  th«n  reoined  down  lo  the  secosd 
«Mnd.  and  433  Teet  ofouing  put  in.  unur  which  tbe  ho^e  rt'inain<id  porfecUf 
drj  until  tlie  oil  wuid  woa  roaclietl. 

The  upper  80  ft'ot  of  llic  3d  S,  8.  wm  good.  The  lower  i2B  feci)  to 
finer,  of  a  gro}'t§h  color  and  intermixed  «ith  white  pebbles.  Whrn  ikc 
3(1  S.  S.  wiM  strui-k,  gits  cnmu  in  very  frt-rly  mid  the  hole  quickl;  fllM  afi 
iiwny  reel  with  oil  and  salt  water. 

Natural  produc'  ion  1}  barrels  per  day. 

Tor|<edot^  NoTomber  31.  IB71  with  9  cjuarta  of  nliro  glycerine.  Es- 
ploded  «  fe«l  Iwlow  lop  of  3d  S.  S.  Ilcsult,  7  barrels  per  day,  DcclintrA 
rapidly. 

Torpedoed  December  15,  1S7I  withS  pinlsof  nitro-glycerine.     £ipkidi7^ 
nt  lop  of  3d.  S.  S.    Result,  not  satisfactory. 

Torgiedoed  May  2,  1B72  with  1  quart  nitro-glyceriue.     Exploded  IS  fe^' 
below  lop  of  3d  S.  8.    Result,  slight  improvement. 

Abandoned  November  7,  1872. 

C-hraio  Well.  m.  B. 

November,  WTl. 

Level  of  well  mouth  above  ocean* 150£ 

Conductor  lo  rock 18  feet    18  =  14B0 

? 895    to    413  =  10»E* 

lBtB.S 28    "    441  =  108^ 

? lis    "    680  =  94S» 

3dS.8 25    "    585  =  K» 


? pocket.  « 

Drilled  dry.    Cased  at  4171  feet. 

Sand  generally  good. 

Natural  production  about  3  barrels  for  a  short  lime. 

•  oil  Clly  Depot  provliloiiall7  M6'  +  P.  It.  R.  ilmtDni. 


iNov.  »tli.  1871.  All 


353 

•t  lorpuilo 


o  qunrt  lorpuilo  was  uneil   1 1  fuet  below  top  iif  3il    , 
Result.  10  bHrri'li)  p«r  duj  ut  first,  nitli  rupid  decHne. 

Dec.  mil.  A  two  quart  lor])e(lo  was  expltKled  nt  Q  Teet  In  the  rami.  Ke 
kli  not  M  MttUfuci^ry  b8  Tro^i  the  Am  one.  Od  Ha/  21.  1873.  the  prodin'- 
IHi  had  ilef^rcased  to  lem  than  2  bnrrela  per  day.  A  H  pint  torpodn  wae  ibcn 
^t  la  IT  feet  below  the-  top  or  the  sand.  I'nxlui-'tlua  for  the  next  roiii 
tontlu.  1  barrels  per  day.  A  Re  r  the  "30  days  sliut  down"  o(  Oct.  1879. 
iBtnrted  to  pnmp  at  1ms  tlinn  1  Imrrel  ))er  day.  and  with  very  11iil«  gun. 
Ills  ilci^liDe  was  attributed  to  the  pumping  of  the  wcIIb  on  the  adjoining 
|kL-t  after  this  one  had  been  siupt. 

Nov.  36lb.  1873.  it  waa  treated  with  6  volcanic  burners,  but  wUb  v«ry 
Ight  1  m  proven]  rn  I. 

iDec  7th,  1873.  exploded  a  3  pint  torpedo  90  feel  below  tbe  lop  of  sand- 
Ibcmse  In  oil  very  slight. 

c  9M>,  1879.  Prodnctiiin,  half  barrel  per  day. 


Cohr.ido  Well.  JP".  10. 


lole.     Caacd  at  274  feci,  3J  inch  coaiug, 
l»^  moil  of  uidlnary  quality. 

^«.  port  of  it  iKtween  462  feet  uod  485  feel.  This  well  wben  Hi-st 
F  *-jd  llirew  off  a  large  quunlity  <if  fresh  wnt^^r,  and  then  gradually 
iK^ad  ki  salt  water.  Tbe  first  eight  days  of  pumping  the  yield  of  nil 
[^^t  exceed  3  Imrrele  per  day.  On  the  lenth  day  it  prutUiitd  abmii  lOCi 
iK^of  oil,  and  an  equal  quantity  of  salt  wntcr.  li  continued  lo  do  tlu- 
I  '^•Ub  but  rery  tittle  varlatioD  for  four  nionihs,  after  whieh  it  eIuwIj' 
^^  Ut  00  tmrralfi  of  nil.  and  60  burrelg  of  salt  water.  It  then  derlined 
^"■jr  to  98  barrels  of  oil  and  very  little  salt  water.  On  Ibe  27ih  of  No- 
^W,  tBIJ,  wben  Ibe  oil  flow  hod  declined  lu  33  barrels,  tlie  well  wn>^ 
=<1  witb  8  volcanic  burners  which  Increased  the  oil  lo  30  barrels  p^r 
njul  also  augmented  the  volume  of  water.  ARer  this,  until  about 
•  1*t,  1873.  the  production  of  oil  fluctuated  fVoui  22  barrels  to  30  bar- 
►  V^rday.  It  then  suddenly  declined  to  12  barrels  per  day,  with  avery 
IfWptible  Increase  of  salt  water. 


Oolorado  Wa,  m.\\. 
Unuvy  Vtlh.Hin. 

Level  of  well  moutli  aboTp  ucesn* 

Wonden  coaductor  tn  rack 17  feet.     IT    = 

7 880   w    »»7    = 

tal&S 80    ■■    4n    = 

? in    ■•    W    = 

MS.S 8S     "    SOB    = 

7 76    "    M5    = 

M8.6 «•■«»     = 

? pwiol.  8i  -    OMI  = 

Drilled  dry.     Cased  M  883}  het- 

3i1  sfttid  good  ft]  cv<!r>-  imrt.  partlcu       '  so  betweon  R03  feet  and  070  Ceet. 

Natarnl  production  IW  barrel*  (f"!'  ■  Hto  days.  Decreased  mpidlj  lo 
130  barrelH.  and  then  mnre  giw  III  Bept.  11th,  1S73.  when  it  ww 

pumping  only  8  barrels.  At  thi,  .  .  3  pint  torpedo  was  put  in .  tS  feet 
below  tlie  top  of  the  8d  8,  S..  re»i  [  in  a  daily  production  of  150  barrcU 
for  three  days.  It  declined  rapid.j .  On  Sept.  2Ut,  it  had  fallen  to  34  bar- 
rels per  tlay.  and  on  Jan.  1st,  1873,  to  4  barrels  per  day.  A  3  pint  i(uped<i 
was  thi/n  used  13  feet  in  the  sand,  and  the  yield  was  thug  brought  up  to 
in  baiivlfl  per  ilay  for  a  short  time. 

Then  rommeiiciiil  unoiher  rapid  decline  carrying  the  production  down  lo 
3  iiarrels  pir  i!:iy  tiy  ilif  'itli  of  May  followiBg,  when  another  lorixxlo  ita* 
inserted,  resulting  in  a  slight  Increase  of  oil- 

Ou  June  24th,  1878,  while  pumping  4  bairelB  per  day,  mi  attempt  wa« 
made  to  fill  up  the  well  by  putting  oil  and  water  In  at  the  top.  After  S7S 
pails  fiill  had  been  poured  in,  It  was  asceitalned  tliat  it  bad  onlj  filled  ap 
the  bottom  of  the  oj  inch  well  hole  35  feet. 

Colorado  Win,  No.  19. 
Harcti,   isn. 

Lerel  of  well  montli  abore  vcaftn*. las 

Drivepipeto  mck 07  foet.  B7  =  19« 

9 108  to    265  z=  HTO 

l8tS.B 40  ••    895  =  WW 

7 M  ■'    885  =  MO 

2dB.B 18  ■'    897  =  SU 

7 87  "    484  =  Ml 

8d8.S 48  "    588  =  T« 

7 pocket.  18  "    645  =  780 

Drilled  dry.     Cased  at  230  feel. 

•  Oil  City  Depot  provUlonall}-  MS"  4-P.  R-  R-  datum. 


m 

Beat  p»rt  of  oil  aud  fVoiii  489  feel  to  S04  feet  Oil  came  in  while  run 
nin?  Ibeseoood  "bit"  after  the  3d  sand  wasntruck." 

NaluntI  pwduclion  80 barrels  perday,  whca  fint  Hnick,  declining alowljr 
to  7  barreti  by  iJie  aoiii  of  August.  1873,  when  a  3  pint  torpedo  was  put  in 
in  Teet  below  i.lie  Top  ol  3d  sand.  Tlie  retult  wa«  an  increase  to  DO  barrels 
the  Hnt  21  lioars  and  a  rapid  decline  to  10  barrels  in  90  days.  For  two  or 
hree  months  after  this  it  pumped  steadily  10  barrels  per  day,  and  then 
began  to  declin".  On  May  34th,  1878,  it  was  yielding  only  S  barrels 
day.  Another  lorpedri  was  now  exploded  at  a  point  m  feet  below  the 
top  of  the  3d  S.  S..  brinBing  the  production  up  to  30  barrels  per  day  for 
I  wo  days,  followed  by  a  gradual  decline  lo  10  barrels  at  the  cud  of  30  days. 


Colorado  Welt.  Ko.  13. 


July  39ih.  \siz 


Level  of  well  mouth  above  o 
Wcnde a  conductor  to  rocl( 


15  feel.     15    — 


(las   — 


Sd8.8 

Sand  and  alate  alternating 

Slate  

Drilled  dry.    Cased  at  205  feet. 

Best  sand  {mm  3  to  8  feet  below  the  top  of  M  B.  S.  While  drilling  In 
Uib  Ibe  well  filled  up  rapidly. 

Natural  production  3  liarrels  per  day.  July  SSth,  exploded  a  3  pint  tor- 
pedo S  fe«t  below  top  of  3d  S.  S.,  causing  but  little  bnprovement  in  pro- 
dtMtlon. 

Aug.  2d,  1879,  exploded  another  S  pint  torpedo  one  foot  higher  in  the 
BKnd.  Increase  slight.  Five  dayn  after  torpedoing  the  well  was  producing 
5  t«n«l8. 

Colorado  Well.  No.  14. 
Aiiguat  lit.  IftTJ. 


m  applied  to  [he  clilBel-ahope  tool  lued  li 
nlshlng  lool  Is  Intmilucecl.  It  I*  neltlom 
being  wUhdrawQ  Tor  sharppnlng.  Oil 
'  laeuna,  therefore,  that  It  wnn  rrom  thret 


367  (iM^. 

T«7  fltowlf ,  and  on  June  Mib,  1878,  wm  paMpiag 

Colorado  Wkll  No.  10. 
NoTMDberetb,  1S71 

h  «bOTe  OCMD 

imA ureet    14    = 

«•    lo   «0    = 

80     ■•    440    = 

91     "    531    = 

19    '■    550    = 

107    "    (B7    = 

, 86    "    6W    = 

pocket.        14    •■    W7    = 

I  at  SS7|  fMt. 

r  of  gH  and  nit  water  in  td  S.  8. 

ih  water  came  iiiatthe(opof8dS.B.    Oil  camf  in 

r  the  top.     Saod  good  down  to  14  feet.     Qood  again 

«1ow  23  feel  it  wu  One  and  hard,  but  while;  nmi] 

aboat  4  burets  of  oil  and  7  barreb  of  lah  wUct  (lur 

d  (3piDU>9feet  below  top  of  8d  a  S.,  it  then  ]>ro 

per  dar  for  about  10  day*. 

mping  1}  barrels  per  dav.     Torpedoed  90  feet  below 

^  to  3  barrels  per  day  for  a  short  time. 

pumping  1^  barrels  per  day  and  continued  to  do  ao 

L     Flooded  with  7  barreltof  Beniine.  but  alight  in 

■oil. 

mping  i  barrels  per  day- 

C"t"ra4:  W.ll  y».  17. 
November  £U.  ISTJ. 

b  above  ocean 

rock 13fert.    13 

39«    to    409    - 

21     -    430    = 


•(30 


(not  tbrjugh.*   S.;         40      ■    «T»    — 

I  at  237  fpM. 

I  ijuaniitiir«  whit?  pjnniog  ttte  And  "  M( "  in  th'  1 
alt  water  itjout  14  f**i  l.^kiw  Uipof  wad.  Band  m 
feet,  then  U-zno  wtluinz*  Ui  jrrey      FninSl  fee'  i 

ix*.  «■:.  iTi  ir?.  ■> 


Lraler.I  wW  •  [DMA 


NatDTal  production  1}  bMTpIe  per  A^j.  Torpedoed  Dec.  3d.  ISTt  il 
pints),  11  feel  below  top  of  3d  B.  ^.,  kdiI  48  hours  Kflorward  U  <ni>  pio- 
ducing  at  the  mto  of  10  barrels  per  dftj". 

The  well  declined  very  slowly,  and  on  the  SStIt  ai  June,  1S73,  U  wu 
•till  produdng  4  barrels  per  Aa-j. 

Col-mtd"   Wett.  Jfo.  18. 

jkiiuwrj'  ijth,  inn. 

Level  of  irell  mouth  aboTP  <t«nn 

Wooden  eoDdiiclor  in  (ock IB  feeL    15    = 

Inlcrvnl.  containing  l«t  and  MS.  B 578    W    1(88    = 

Me.8 43   "  •sa  = 

?... pocket.        11     "    6*9    = 

Drilled  dry.    Caw>d  at  87S  te«t. 

Bui  liiile  Hult  wiil«r  and  no  oil  cnme  ito  the  well  until  the  drill  hsd 
penetniteJ  the  3d  S.  S.  about  14  fuel,  V  boLli  oil  and  salt  water  camr  in, 
niling  up  the  Uole  TS  feet  or  more.  T  xat  and  toltoet  port  of  the  Sd  S, 
8.  waa  llfom  21  to  28  feel  below  the  lop  oi  the  rock. 

Nutural  produrtion  leea  than  oui^-hiilf  a  barrel  per  day. 

Torpedoed  Febrnnry  31),  1873{8pinM),  14  feet  below  top  of  3d  8.  S.  Pro- 
duciion  brought  up  to  a  barrels  cif  oil  nnd  10  or  IS  lutrrcl*  of  aill  wawrper 
day.  Pumped  about  four  weeks  at  this  rate,  then  commenced  to  ioeraie 
in  oil  and  decreoae  in  Bait  water,  and  In  ten  dnya  waa  pnmping  U  barrdf 
of  oil  per  day.  Pumped  at  this  rate  for  ten  or  twelve  days,  then  grBilnnllj 
declined,  and  four  months  after  torpodoinK.  wub  pumping  9  barrels  dulv. 

OotoraOo  Will.  JVo.  19. 

FebTUnry  IBlh,  IWS. 

Level  of  well  mouth  above  ocean 

Wooden  conductor  to  rock 15  feet.     15    = 

Interval,  cmlAiolng  iBt  and  3dt^.  S S14     lo    SS9     = 

3d  8.  8 43    '•    571    = 

? 9i  '■    OSOi  = 

Drilled  dry.     Caftcd  at  IBl  feet. 

3d  S.  8.  hard  on  top  but  at  the  depth  of  S  feet  changed  for  the  beti^*' 
and  some  oil  and  salt  water  came  in.  Rock  remained  quite  close  uoiil  ^^ 
drill  bnd  gone  down  13  feel  in  the  sand  when  it  became  softer,  but  b^' 
there  waa  no  perceptible  increase  of  fluid  in  the  bole.  From  13  feel  do^^ 
to  33  feel  the  sand  was  rather  soft,  and  remained  good  down  to  88  fe** 
from  which  downward  it  gradually  grew  finer  and  harder. 

Natural  production  about  1 J  barrels  of  oil  and  12  to  15  barrels  of  »•" 
water  per  day,  J 

Feb.  33.  1876,  torpea-inl  (3  pinisi  H  feel  below  top  ofjSd  8.  8.    H^      ' 


Ig  it  commenciMl  lo  pitiiip  dI  tlio  rate  '>f 

I  gradually,  aud  on 

I«t,  it  wti»  pumping  30  Imrrels  per  dny. 


3tU, 


20 


Colorado  Wetl,   ft"».  30, 

April  lllh,  fCTa. 

at  wdII  mouth  above  ocean 

pe  to  rock 41  Teei.  41      = 

oontuniDK  iBt  OQd  Sd  S.  8. 45n    to   406    = 

, 44    "    540    — 

poclcel.        10    "    550    = 

t  Ary.    Cased  at  1S9  feet. 

pan  of  3d  S.  8,  from  5  lo  18  feet  below  the  top,  Oil  began  to  come 
.  very  little  salt  wal«r  while  drilling  liclween  o  and  8  faol.  Quite 
«e  of  sail  water  at  24  feel.  Gradual  increase  of  gas  all  the  way 
I SS  feel.     Band  very  hard  at  39  feel,  but  good  at  the  bottom  of  the 

d  production  S}  barreb  of  oil,  with  about  8  barrels  of  salt  water 

ilflt,  1376,  torpedoed  (3  pitilal  8}  feet  below  top  of  3J  S-  g.     Pro. 
Ittring  Ihe  first  twenty-four  hours  Ibereaflcr.  7  barrels  of  oil  with 
1  increMe  of  salt  water  and  a  small  iocrease  of  gaa. 
HU,  1876,  pumping  6  barrels  of  oil  per  day. 

Colirrado  Well,  Ifo.  21. 

JUDCTlll,  ISW.     . 

af  well  mouth  above  ocean 

ooDductor  to  rock 10  feet.    10    = 

Mi  cosing* 14     "      14    =^ 

oODtalning  1st  and  Sd  S.  S 614    "    S38    = 

, 41     "    66B    = 

pocket.        10    ■'    07a    = 

I  dry.    Cased  at  949  feet. 

fteai  and  best  part  of  the  3d  3.  S.  commenced  at  2  feet  below  its 
line*  lh«  oonductor  Is  not  properly  ilrlvon  to  the  ropk.  The  drilling 
KB,  anil  nner  KOing  down  same  dUbuice  II  it  dlacavered  that  tlie  Ioom 
la  lUHng  Id  at  It"  bi*ll/ini.    When  Ihe  "oavc"  Is  Dot  very  aerloui  a 

rtteteil,  aliri-t  Iron  "itovo  pipe"  cylinder  la  ihovpd  down  to  prevent 
•nusni.  This  casing  Is  luon-l?  a  supplement  or  Ha  log  to  Ihe  oondacror, 
Hwnl^  wlistalioulil  hnve  been  the  length  of  thp  PouUuclor  Iind  li  pro|>. 
.  put  In  orlBlnaEly. 


L«rt«T.l  ^WW  [DitU,. 


lop  and  conliuui'd  down  to  8  feet.  Here  oil  and  gas  Mid  salt  waur  aaat 
into  the  hole.  The  sand  wan  quile  soft  until  the  rock  bad  been  peoetnted 
30  feel,  after  this  it  was  very  hard  until  quite  orar  the  bottom,  irbereil 
wa«  found  to  b«  soft  and  coarse. 

Naiumi  production  about  5  bairela  of  oil  with  tO  barrels  of  water  during 
ibe  first  twenty-four  hoiifB.  Tlirou  dayi  later  il  was  pumping  8  barrels  of 
oil. 

Juno  I8tb,  1878,  pumping  ab<iut  SJ  barrels  of  oil. 

Jane  ?Otb,  1870,  torpedoed  O  piuta)  0  feet  below  top  of  und.  RmdII 
IS  iNtrrcla  at  &»t,  graduallj-  running  down  to  8j  by  Not.  ZOlh. 

Magnolia,  nio.  1. 

»truok  June,  1872, 
Ijocatcd  on  Ware  Farm,  Colorado  Dlatrict, 

tievel  of  well  mouth  above  ocean* 

7 438    to    488    = 

1MB.B 80     '■     408    = 

? 122    ■■   noo  = 

Sd8.B 10    •'    flOO    = 


? pofkct.        10    "    735    = 

Drilled  dr}-.     Gated  at  3S«  feet. 

Show  of  oil  at  esa,  aad  gas  at  DOS. 

3d  B.  8.  rather  dark  and  close. 

Production,  after  one  torpedo,  about  8  barrels  per  day. 

Pumped  at  intervals  until  January,  1873. 

Magnolia.  No.  2. 
struok  Juir  Tth,  lara. 

Ware  Farm,  Colorado  DUtrjct. 

Level  of  well  mouth  above  ocean*. IM' 

7  J  inch  casing  to  rock 61  feet.    81    =   IW 

? 691    to    732    =     M» 

3d3.B 42    "    7M    =     B!l 

Slate 1     -    7»5    =     W 

Veryharfsbell 5     "    800    =    »» 

? pocket.  6    ■'    806    =     Sit 

Drilled  dry.    Cased  at  330  feet. 

Beat  and  softest  part  of  3d  8.  8,  from  near  the  top  down  to  13  f«l- 
Good  sand  all  the  way  down  to  30  feet.  Oil  came  in  while  drilling,  '><■' 
could  not  tell  at  what  point,  on  account  of  the  accumulation  of  salt  wiU' 
in  the  hole,  coming  down  from  the  2d  8.  8. 

Natural  production  between  3  and  4  barrels  per  day. 

•  Oil  City  Depot,  provlsionttllr  B«S'  +  P.  It.  R.  dstam. 


Jul]r9lb,  I67a   Torpedoed   (3  piDia)  T  feet   Muv  lop  of  3  S.  S.     Pro 
dnced  alKiut  II  Imrruls  tlia  next  24  boura. 

July  Viih.  Torpodovd  (3  pbu)  13  feet  below  top  of  rock.     No  lacreuo. 

Ohifk  Writ.  No.  \. 
Janunry,  ISffi 

Colondo  Dtelnci. 

Zievel  or  well  moatli  above  ocean     


Sd  8.  8. . 


1» 


817 


Aftei  wards 


8d8.e 84 

7 pocket.         30 

" Measured  b;  the  drillers;  probably  tDcorrect." 

Cased  with  5}"  uising,   but  failed  to  shut  oIF  the  w 
CMed  with  3^"  casing  to  dcplh  of  450  feet. 

Sd  8.  8.  about  48  feet  thick.  Close  and  durk.  Best  part  of  it  from  717 
to  TaO  feet.     Pair  at  784  feet. 

Natural  production  leas  than  one  barrel  per  day. 

Torpedoed  at  703  feet  and  71?)  feet.  Increased  lo  about  3  barrels  per 
day.  The  well  was  pumped  by  heads,  and  io  January.  1873,  produced 
about  3  barrels  per  day. 

Chirk   Wtll.  No.  8. 

Nov.  15tb,  lsr3. 

Colondu  Diatrict. 

Lvralof  well  mouth  aborc  ocean 

9 0    U)    734    = 

Sd8.B «    '■    77B    ^ 

Drilled  dry.    Cased  at 

Hnd  v«in  5  feet  below  top  of  3d  9.  8.  Sand  soft  at  top.  Very  good  be- 
Swe«n  13  feet  and  30  feet.    Salt  water  at  34  feel. 

The  well  filled  up  with  oil  about  300  feet  before  the  salt  water  vein  was 
nnick. 

Natural  production  about  10  barrets  pet  day. 

Dec.  3d,  1873.  tori>edoed  13  feet  below  lop  of  3d  8.  S.     Production    in- 
0  barrels  per  day.     Declined  gradually  to  IS  barrels  by  Feb, 
IStli.  1874. 

Torpedoed  a  second  time,  resulting  in  a  slight  increase  of  oil  for  a  short 


Cototadu  DUlricl. 
hvn\  of  well  mouth  above  o 
roodeu  couductor  to  mck 


Chitk  Well,  No.  8. 

Febniari'  ISth,  1878. 


y-J 


Drilled  dry.    Cwd  si  ^TH  ft-tt. 

BtroDg  flow  of  gt^  iitiJ  oil  wheu  3d  8.  8.  was  firal  struck,  and  (he  wgB 
filled  Dp  nearly  800  I'vi^i  wiili  nil. 

Mud  vein  tbont  S  fi-rt  Iwlow  lop  of  3d  9.  8.  Sandruck  rather  wtHnflij 
for  the  firat  SS  feel,  liilow  tlmi  iioiat  quite  Imrd,  &ad  at  tLu  bouuru  gnj 
Mid  duk.  Softer  than  usual  nt  H  l^et  holow  the  lop.  8»U  water  »pp)ai«l 
between  20  uid  80  ftel  below  the  top  of  «anil. 

Nktantl  prodnctloa,  T,".  bitrrelH  of  oil  and  lOO  barrela  of  aalt  w*l«r  pe 
d»f. 

Jnne  SSth,  1878,  (tie  productloa  was  2!»  bftireU  |>er  day. 

Potttr  Will.  No.  1, 
_  Fcbrunry  3d,  WTB. 

OolotBdo  DIatrict. 

LeTel  of  well  moath  aboru  ociMU 

Wooden  condactor  to  iwk £5  feel.    30 

9 64S1  to    BTOj  — 

8da  S 47     "    717j  = 

9 pocket.        laj  ■'    780    ^ 

Drilled  dry.    Cawd  at  20fl  fed. 

SdS.  B.  good  from  top  lo  bottom.  Sod  at  8  feet.  Also  from  12u>19 
feet,  and  extra  qnality  at  42  feet,  Tbe  lower  part  of  the  aaud  wasHfWr 
Uwn  the  upper,  which  Is  not  generally  tbe  cawe  in  tbia  locality. 

Tbe  well  filled  up  wltb  auid  uearly  300  feet  wbile  drilliag,  bmiivu 
mostly  composed  of  salt  water. 

Natural  production,  about  3  barrels  of  oil  and  12  barrels  of  salt  nier 
per  day. 

Feb.  5tli.  Torpedoed  12  feet  below  top  of  3d  9.  S.  Bottom  of  bole  filled 
up  one  foot  with  eand.  Result,  12  barrels  of  oil  and  50  barrels  of  s*-** 
water  per  day  nt  first,  declining  U>  6  barrels  of  oil  in  four  days. 

Feb.  10th.  Torpedoed  6  feel  below  top  of  sand.  Well  filled  up  wt  -■ 
sand  4  fi.-et.     Production  slightly  increased  for  a  short  lime. 

Harcb  12ih.  Treated  the  well  with  10  volcanic  bumera.  But  slisliil^^ 
provement. 

April  2d.  Torpedoed  21  feet  below  top  of  sand.    No  benefit. 

April  21st,  1873.  Abandoned  the  well. 

PotUT  Well,  No.  2. 

February  lllh.  1373. 
Colorado  District.  __ 

Wellnioutb  above  ocean.* IJ^ 

Wooden  conductor. 15  feel.    15    =  V^" 

9 663   to    678    =    ffT^ 


Drilled  dry.     Cased  al  264  feet. 
•  OH  City  Depot  provisionally  Bay  ^ 
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riABUy. 


TboSdS.  S.  was  giHii]  all  Ibe  way  tliri)U)(h.  UuL-nuiiuonly  to,  for  Uic 
Mi  B)  fbot.  aV  ff  Jiicli  iloi>Lli  tliere  wus  a  goml  sliow  of  uU  oad  j^.  Hcluw 
I  feet  tlie  sand  was  fHimowtiitl  liunU'r  ami  fiuur, 

Nalunil  pri>duction  less  tlutn  ono  Ijarrfl  of  oil  unil  S  or  U  liwrelH  of  will 
ntloT  per  liny. 

F«b.  13t1i.  Torpedoed  20  feet  below  top  of  3d  S.  S.  TUl'  wuU  tilled  up 
ritk  Mxid  li  feet.  Results,  good.  An  iacreiisH  both  in  oil  uid  sail  wubr, 
Jtertevernl  days'  delay  in  getUng  ilie  well  i»  work.  It  pumped  when  flnt 
tKilod  Up  IS  barrels  of  oil  and  lOU  Imrrcls  of  »aU  water  [wr  day. 

Uarcli  i8ll>.  Treated  It  wltli  10  Tolcablcs.  Renulta.  an  Incrcnai-  of  gas 
Dd  slight  increase  of  oil. 

June  20Lh,  I8T3.  It  was  pumping  9  barrels  of  oil  and  IS  barrelB  of  aall 
laler. 

PoUar  Wrll.  No.  3. 

Mnrrh  »«t,  Kfl. 

Colorado  Dlslrlcl. 

,  Well  moulk  above  ocean* 154lt 

Vooden  conductor  to  rock  16  fevt.    IS    =    1S38 

9 681     to    677     =      878 

I9S.8 *. M    ■*    187    =      828 

7 pocket.  8    •'    7S5    =      814 

Drilled  iir>-.    Case.!  at  270  feet. 

Tl)«  3d  d.  8.  was  good  Ihrouglioiit  Its  entire  IhlckneHs.  sod  for  llie  flmt 
■4  fwt,  tUen  somewhat  harder,  but  not  very  liard  in  any  part. 

Natural  produciion  2  barrels  of  oil  and  8  or  8  barrels  of  salt  vraler  per 
»J. 

.April  Mb.  Torpedoed  (3  pint  sbell).  production  tncrenseil  to  1.^  barrels  o1 
3  per  day-  Sustained  the  yield  at  this  point  for  smuil'  tiuii-  and  tlitn 
>wr]y  d*cUned  to  8  barrels  by  the  SOltiof.tunc  Ibliowlng. 

P.,(lsr  Well  m.  4. 

Xorvb  list,  ins. 
Tolotado  District. 

■^'velof  well  month  above  ocean 

■^wSeo  conducior  to  rock 19  fcrt.    10 

-- 837    to   ffW 

B^.   8 *7     ■■    703    = 

'   - pocket.         lOJ  -    7ISi  ^ 

^r111«d  dry.     Caaed  al  &->5  feet. 

M.  R  a  rery  iineTen.     Upper  13  feel  soft,   neat  8  fiwt  very  hard,  tbcu  S 
'^  ttti  of  soft  fnnd.     Belnw  thia  Sner  and  more  even  in  coin(ii«lti(in. 
'^%tu(ml  productloa  1  barrel  of  oil  and  U  or  20  tnirela  of  wit  water  par 

kf. 

VorehaAlh.    Tofpedoe-I    »  pint  sbell  i  1ft  feet  lietow  lop  of  3d  fl  ».     He 
jLiaiacreasc  In  4  or  ^  barrels  of  oil  and  10J  barrels  of  salt  water  |j«r 
adalunallr  «>'  +  T.  R.  H.  tlnlam. 


*"*  n  was  W*^"'  1  .,f  tt  1>»I'*^  ,     V 

M.y  »i>-  *"  ,       «.wr>»""°4"'Lc»K*i—' 

ciloll""-        ,„„l„Ci-.l**^         .j«J    19"''   »" 

t.,.iot -»»»**" •••■■•;:■.■. «  ™  : 

y„,l.»rt»  ,,„ „ 

*"  .'«*="-■-' ;. ..  S  •• 

*>"•';', „».««' : .-MO  " 

"■t::::;o»:«'>~""''t:::'-''' ■■««  ■• 

'""       I.W •■   5M    " 

^""'Tlnl"*" VVl.*""'" ••    5«     " 
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Clifton  Well,  No,  1 
April,  1872. 

^Strict,  southeast  comer  of  tract  200. 

ell  mouth  above  ocean  

0  to  402  = 

timated) 20  "  422  = 

123  "  545  = 

19  ''  564  = 

84  '*  648  = 

42  "  690  = 

r.     Cased  at  264  feet, 
sand.     Well  never  tubed. 

EeUp$6  WelU, 
district. 

'ell  mouth  above  ocean 

g  to  rock 48  feet.    48  = 

id 162  to  210  = 

; 240  "  450  = 

mated) 20  '*  470  = 

55  *'  525  = 

mated) 10  "  585  = 

45  "  580  = 

imated) 20  *'  600  = 

76  "  676  = 

29  "  705  = 

pocket.  12  "  717  = 

Cadwell  Well. 

,  Colorado  District. 

rell  mouth  above  ocean 

ig  U)  rock 86  to  36  = 

280  "  266  = 

29  *'  295  = 

105  "  400  = 

18  "  418  = 

83  "  501  = 

46  '*  547  = 

pocket.  4  "  551  = 

Cased  (3^  inch)  at  275  feet, 
i  Dec.  30th,  1875. 

Oryyndaga   Well. 

iterprise  ;  Colorado  District. 

?ell  mouth  above  ocean 

62  feet.    62  = 


LMtojr.] 
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1 

o    190 

■  m 

■  450 

•  470 

■  521 

■  SU 

■  570 

•  585 

■  873 
'    TOI 
'    800 

oris. 

1 

B.  8.  gmy 

«da  B IS 

8d8.  S 18 

SlhS.  8. M 

B«iiedic 
Ler«l  of  wen  mon 

sandslonc                                        W 

I  EswiH  Well*,  puirfod  from  office  rec 
liintdUt  HtlaU  W*U.  JVo.  1 , 

a    IBS 
'    M2 
'    300 
'    804 

■  83S 

•  84S 

■  m 

•  4TI 

; 

WiUard  Well.  2fo.  I. 

Level  of  well  mouth  above  ocean 

Upper  mMBurea  not  noted 

3d8.8 


Uartug  Well.  No.  1. 
II  mouth  above  ocean 


5ihS.  8..  oil 

MeEinntg  WeU,  No.  1. 

Level  of  well  mouth  above  ocean 

Upper  measures  not  noted 

MS.  8 
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Reed  Well 
Benedict  Estate,    ilecord  fh>in  memory  of  driller. 


[Lesley. 


AJi    MMM.\ 

LrVtlAA    f»*J\J  ▼  \t    Vf^/«/«»l^  ••••••••••••* 

1501 

52 
118 

14 

12 

99 

12 

12 

22 

feet.  150    — 

to    202    — 

"    820    — 

"    884    — 

ftV.  . 

*'    846    — 

•»j.  • 

"    446    = 

"av. 

"    457    = 

«j.  . 

f 

"    469    = 

•  •  •  • 

, .  [doubtflil  whether  12  or  22] 

"    491T  = 

Tidioute  and  Warren  OU  Co, 

)eDnis  Run  between  Triumph  and  Tidioute. 
Records  fUmished  by  Major  Gushing,  of  Tidioute. 

Leaee  No.  58.     Well  No.  1. 

bove  ocean* (T)  1280 

45        to   46  =  1185 

80(?)  "    75T  =  1155 

62        "187  =  1098 

25(?)"162?=  1068 

188        "295  =  985 

47        '*  842  =  888 

pocket.        8        •*  850  ==  880 


Well  No.  2. 
5II  mouth  above  ocean 

.      124 
29 
68 
28 
26 
16 
90 
48 

to 
II 

II 

.1 

II 

II 

II 

II 

124    — 

153    — 

216    — 

244    — 

270    — 

286    — 

876    — 

424    — 

Well  No.  3. 
jll  mouth  above  ocean 

180 
30 
60 
35 
35 

to 
II 

II 

i< 
It 

180    = 

210    = 

270    — 

805    — 

840     = 

pot  provisionally  Oft^  +  P.  R.  R.  Datum. 


Btraj  B.  B. . 

? 

SdS.8 
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1 

1 

1 

_ 

oa   ■ 

■    42S 

- 

50     ■ 

■    4TB 

~ 

I ;  al  445  second  show  of  oil 

Wilt  No.  4. 



as   ' 

'    855 

= 

85    ■ 

•    445 



It  ilKiw  of  olL 


1«8.B 

9 

ad8.B 

7 

8tr»yaB 18  ••  4K  = 

? ea  ■■  507  =^ 

«d8.8 87  •'  6M  = 

Wett  m.  B. 

Level  of  well  montli  sboreooeui — 

9 S8S  to  88S  = 

lrt8.B 47  "  879  = 

9 ....- 44  "  4S8  == 

3dB.B 88  "  4M  = 

9 2»  ■■  487  == 

8tr»yB.8 18  "  600  = 

? 84  "  584  = 

3d3.8 4a  ••  633  = 

Trivmph  Oil  Co. 

Triumpli,  Wnrrpn  Co.     From  iKXiks  in  office  of  CompsDj. 

Well  m.  38. 

Level  of  well  mouth  above  ocean — 

9 660  to  660  = 

(Fine  hard  Band 80  "  690  = 

Mpdium       "   13  "  703  =^ 

Good            "   17  "  720  = 

Pebble,   (crevice  al722il 10  "  730  = 

Good  sand 9  "  730  = 

WHl  No.  101, 

Dcvcl  of  well  mouth  above  oci'an 

? 602  to  662  = 

3dS-S 88  '■  750  = 

? |.ocket.  6  "  756  = 

Sand  very  good. 
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Wdl  No.  146. 
of  well  mouth  above  ocean 


B8t  from  764  to  774. 
rater  at  773. 

Well  No.  148. 
of  well  mouth  above  ocean 


9. 


Pebble 

Coarse  sand. 

Medium  "   . 

Pebble 

^*    I  Coarse  sand 

Pebble 

Coarse  sand . 

I  Pebble 

tn  sand^ 


694    to    694 
96     "    790 


«8t  sand  at  795  feet. 
at  732,  765  and  785. 

Well  No.  149. 
ighest  point  of  hill, 
il  of  well  mouth  above  ocean 


712    to   712 
103     "    815 


pocket. 


Well  No.  152.     B. 
5l  of  well  mouth  above  ocean 


729 

to 

729 

2 

781 

1 

732 

2 

734 

20 

754 

10 

764 

20 

784 

12 

796 

4 

800 

3 

803 

6 

809 

pocket. 

er  60  feet  fine. 
f}r  30  feet  coarse. 

Well  No.  224. 
il  of  well  mouth  above  ocean 


712    to    712 

90     '•    802 

3     "    805 


pocket. 


675    to    675 

107     "    782 
8     *'    785 


•d  sand  at  759. 
ble  at  782. 


TO 
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Wtlt  No.  387. 

Lerel  or  well  month  ftborc  imxui 

? , «8?  to    M?    = 

rn&etuid. 54  "    739    = 

8d  8.  8.      Very  oowie  pebWe SO  "743   = 

lOefett.      yi"«'* 10  •■    75S    = 

[  Gr^ftah  pebWe 80  "    T78  = 

? pockM.  8  "    776    = 

Mtid  kt  701  and  710. 
8«1(  w«ter  at  747. 

Hising  Sun  Well. 
Bennto  Rub.    From  8.  Hinor. 

Lerelof  well  month  kbova  ooeui 

?  104  to    IM    = 

lBtB.B 80  "    W4    = 

9 81  "    1«   = 

9dB.B 88  "    888   = 

? 117  '■    840   = 

8daB ae  "  8«8  = 

Then  WM  a  grajr  rock  about  80  Teet  below  the  8d  8.  8.,  and  mdi^s*' 
8S  (M  thick.    All  the  vxkt  were  totj  hard. 

Dmhu  Au*. 
WellR  of  J.  &  E.  W.  Paraball  on  tract  of  N.  T.  and  Allegfaenj  Oi.3    * 
Dennia  Run,  near  TIdioute.     Furnished  by  Mr.  Farahall. 


W6U  No.  4. 

820 
80 

280 
86 
5 

U> 

880 
850 

S80 

ai6 

631 

_ 

iBia.  8..  estiroated 

? (including  2  B.  8.) 

3dS.  B ; 

z 

WtUNo.h. 

380 
80 

880 
40 

to 

830 
860 
590 
680 

Ut  S.  S.,  estimated 

? including  ad  8,  8. 

= 

Will  No.  7. 

840 
SO 
383 

to 

240 
270 
4*2 

_ 

? including  3d  S.  9. 

=- 

3T8 


[Leiley. 


50    to   543 

pocket.  5     '*    547 


Well  No.  9. 

of  well  mouth  above  ocean  

including  Ist  8.  8.      301    to    801    = 

.    estimated 25     "    326    = 

115     '•    441    = 

66     ''    507    = 

pocket.  6     *'    513    = 

WbII  No.  10. 

of  well  mouth  above  ocean 

224   to    224    = 

.,  estimated 30    '•    254    = 

including  2d  8.  8.      208     "    462    = 

69     "    531    = 

pocket.        23     •*    554    = 

Well  No.  12. 

I  of  well  mouth  above  ocean 

255    to    255    = 

,.  estimated 30     "    285    = 

including  2d  8.  8.      233     "    518    = 

82     "    600    = 

pocket.        20     '*    620    = 

Dennis  Run  Tract.     E.  W.  Parehall's  Wells. 

Well  No.  1. 
I  f )f  well  mouth  above  ocean 


in  8.  8, 


110 

to 

110 

37 

147 

151 

298 

43 

341 

89 

430 

30 

460 

91 

551 

36 

587 

15 

602 

Well  No.  2. 

'1  of  well  mouth  above  ocean 

73    to      73 

■ain  8.  8.,  estimated 35     "    108 

153     "    261 

'HOC.  AMSB.  PHIL08.  80C.  XYI.  98.  2n 


374 


88     " 
SO     " 

ws   ■• 

.w   - 

w«u  y^.  3. 

? indutJlog  JJmuilMin  a.  8. 

874   to 
82     ■■ 

331     •■ 
50     •• 

274    = 

? inrfmling  ad  B.  9. 

8d8.8 

1J8T      = 
577    = 

Richudxm,  Tldlonto.     KmI  side  of  Alleigtieny  Rivar.  Froiti  k^E- 
lUllaton  A  HuringUm. 

WMSo.  1. 

Situated  half  my  down  the  hill- 

Lerelof  well  moath  uIhivc  ooeon _ 

? 84   to  8*   =s 

litS.S M    "  1«   = 

? »     ■■  137    = 

Mas -iS    •■  im   —= 

7 78    "  838    = 

3d8.8 8    •■  945    = 

iVtii  ^'.^,  i. 

UpUieliill. 

Levi^l  of  wi;ll  mouth  nluve  ocean 

? 310  to  810  = 

lBtS.8 30  "  330  =^ 

? 24  '•  354  = 

2(iS.S 24  ■•  378  = 

? 71  •'  449  = 

MS, 8 11  -  4«0  = 

NOTES. 

In  drilling  an  oil  well,  thu  mi'aaiire^  [wsscd  through  are  Decon*^ 
diridi'd  into  lliree  groups  or  divltiions.  Enchoneof  theeedlrlsionsTcqni' 
a  spccillc  Ireatnient  at  the  linnda  of  Ihe  driller. 

The  first  division  is  coin|xi9ed  of  Drift  or  Ihe  loose  surtace  accumoliiir 
from  the  tiiirroiiudin^  roclts  ;  the  second  emUraces  the  immediately  QH^ 
lying  series  of  stralitlcd  rockK  to  the  depth  at  which  thej  contain  '»' 
and  the  Ihird,  Ihe  remaindiT  of  the  well,  including  the  oil  sands  u 
lioitimi.  The  walls  of  the  third  division  iiri'  gcneratlj-  self-sDppor 
remaining  just  as  tlie  drill  leaves  them,  and  iliis  division,  when  the  v 
completed,  is  the  only  one  where  the  rociiy  walla  are  bare. 


Hrnl  4lTi«ii>D,  owing  to  the  loose  and  crumbling  malerial  of  which  il 
lOBuA,  requifes  sinne  niechaoical  device  to  prevent  it  from  aiipping 
Dg  toio  the  hole  ns  it  is  drilled.  Here  the  ■'conductor"  b  lined  A 
icior  ■■  limy  Ite  simply  B  long  hox,  without  ends,  made  by  spikins 
r  four  planks  3"  thick  by  10"  wide — a  ■'  woiiden  conductor  ; "  or 
be  ■■  drive  piiw,"  corapoiedof  nnumtier  of  caal-iroDCj-llndert  Joined 
r  and  driven  througli  the  deposit ;  or  il  mny  be  what  is  now  more 
ty  ii9«l,    wrougkt-iron    "surface  Cftsing,"  put   in   in   a  aontewhat 


"  wocHli!n  condiiclur"  can  only  tie  economically  used  where  tbe  sur- 
[KMit  ia  of  inconsiderable  depth,  as  a  pit  must  be  simk  to  the  lock 
I  enn  lie  put  in  place.  Alter  the  roirk  has  been  laid  liare  liy  the  pick 
ivel,  the  "conductor"  is  securely  set  between  it  and  the  derrick  floor, 
I  U  let  down  to  the  rock  through  the  conductor  and  Ilie  work  of 


re  1(  is  suspected  that  the  floor  of  the  Drift  lies  too  deep  to  be  reached 
fing,  casl-lron  "drive  pijie"  is  used.  This  pipe  ia  cast  iu  sectionii 
'  long.  A  siMU*  of  4"  at  each  end  is  carefully  turned  in  a  lathe  lo 
n  gnagt^,  and  Uie  end  is  cut  xmoothlj'  at  right  angles  to  the  axis  of 
B,  w  that  the  joints  will  sland  perpendicularly  one  upon  the  other. 
or  |rfpe  is  placed  on  end  in  the  centre  of  the  derrick  between  two 
« ■■  which  have  lieen  temporarily  erected  for  the  purpose  of  driving 
beery  "  mall  "  working  tietween  these  guides  is  raised  and  dropped 
ie  pipe,  slowly  fordng  it  into  the  ground,  precisely  asplies  arc  driven 
ks,  bridges,  &c.  When  the  top  of  a  joint  lias  been  driven  lo  the 
Tlbe  derrick  flour,  a  liand  of  wrought-iron,  made  lo  fit  the  turned 
'  tlie  pipes  and  heated  red. hot,  is  quickly  slipped  upon  the  end  of  the 
plp«  and  another  joint  at  once  set  up.  The  contraction  of  this  band 
ing  holds  the  two  joiiiia  llrmly  together  und  the  driving  process  then 
I.  In  this  way  Joint  aller  joint  is  added  and  driven  uniit  solid  rock 
led.  As  many  as  28  joints  have  been  used  in  a  well.  Great  tare  i» 
d  when  flo  long  a  "string  of  pipe"  is  driven  to  keep  It  straight  and 
Uoolikr,  a  broken  baud,  or  a  large  boulder  encountered  may  cause 
e  to  BO  far  deviate  from  the  perpendicular  as  to  necessitate  the  ahan- 
it  of  the  well.  To  avoid  this  the  pipe  should  be  frequently  clcaueii 
Uie  drill  while  trcing  ilrivcn. 

morci  common  method  now  employed  in  driving  the  well  shul)^ 
t  ibese  thick  accumulations  of  loose  materials,  is  to  use  heavy 
k^inHl  casing,  made  expressly  for  the  purpose  and  armed  with  a 
idouIUr  or  ■■shoe,"  at  the  bottom.  This  casing  is  made  in  joints 
O'in  Icnglli,  which  actew  together  in  wrought-iron  'thimbles,  "  the 
I  do  ordinary  ptn  pipes.  The  tube  being  thin  and  light  ns  compared 
ist-iroo  drive  pipe,  cannot  be  so  forcibly  driven,  but  is  worked  down 
ly  by  drilling  a  hole  the  full  size  of  lis  inside  diameter,  ami  always 
I  this  hole  open  soino  feet  in  advance  of  the  bottom  of  the  pipe.  In 
(  Oonlimied  on  pagt  878. ) 
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(  Continued /ront  piigt  373.) 
tlie  uld  fillL-d  u]i  vultey  of  the  Tunauquiiul,  m  Titrport,  McKean  O*^ 
I'roiii  30IJ'  lo  300'  of  llitx  uisinj;  in  rc<iuire<l  in  caili  wvll. 

WcUii  jirc  «iK)ken  <if  JmlUcrhiiinaicly  lui  "  small  liolea"  or  "w«lw'* 
iin  tlif!  uno  haiui,  ami  as  "Ciispil  liiilcs"  c>r  "ilrylioles"  ontheolber,  " 
'•kuibII  Jioli-"  must  iiucesiiarily  I*  »  "wi'i  "  ouc,  for  there  is  no  room'" 
nisi-  iill'tlie  water  while  drilliii);;  nnd  ik  "  nised  hule"  inuEit  oecesMiily ''' 
a  "dry  "  onu,  if  the  casing  H(:c<>m|)l!.><lir.'>,ilii'  jiurpose  for  which  il  'awei- 

If  iic.iv  11  well  iBtoboilrilltd  "wi'l,  '  ilint  is  if  no  effort  is  to  be  nH***" 
sliiil  l^S  the  water  which  dimes  iiiiu  it  Irom  the  second  divIsIoD  hkI' 
ticined  above,  to  keep  it  from  following  tlie  drill  down  to  the  oil  Todo,  1^ 
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La«l«r.]  880' 

done,  B  5  j"  laaing  (insiiJc  ilUiueter)  Is  tnwrUNil,  with  a  device  on  thr  bo(- 
tom  w  Brranged  thai  it  will  form  n  wat«r  tiglit  jt^t  hctwiMtn  tbecasiBEUid 
wkll  ol'  the  well.  A  ay  bole  is  tben  continued  down  to  the  oil  roclu  ttcm 
Iha  intiile  of  this  last  "siring  of  casing."  If  llie  nasin^  Itoa  bcc-n  inicKcd 
to  the  iir(i|ipr  dHplh  and  no  water  is  encounlnred  below  il.  Ih*  Muid-|ni>>|i 
win  »o.>n  exUiiUBl  ilic  water  in  the  proecas  of  drilling;,  nnd  the  woll  he  per 
fectlj  dry.  Bnl  If  lowcrr  vctno  of  water  are  struck,  the  ciaaiag  muatke 
drawn,  Hie  hole  reamed  out  Ui  a  gri'Utvr  depth,  and  the  cnaiog  oontinacrf 


«  tlicm.     AtWrUi(>u 
In  aa  cireiLtimlancei  demand;  to  uii 
tbfl  Bajid  pump. 

Com|iiirtiig  now  the  two  wr 
w«  flnil  ilii'm  both  to  ha  of  tlic 
a  coadiittor  through  the  oppci 
Is  ftill  of  waier,  nnd  has  prol 
The  other  lias  n  iNindnctor  tlir. 
to  the  hi'iiuiu  of  the  middlo 
the  striking  of  the  oil  Mind,  .- 
feet  itith  oil,  or  ix-rhapti  fluwtsj. 

The  "dry  "  well  is  tmidy  at 
the  "  wet "  line  niunt  be  eased 
purpose  ("Hmall  casing, ")  ii  < 
or  "B*ed  Img  "  is  aiinched  I 
annnlar  B|iaco  between  the  ouu.^, 
"small  «uiing,"  of  pourse,  must  t 
divUInn,  the  si 


'ihauAlod,  a  few  pnils  hill  are  ixniml 
!  drillinga  nnd  furnish  fluid  Ov 

ted  and  reiulj  for  the  pnmfi, 
in  diainctet'.  Uue  has  sim|i)f 
le  slmtitled  rcicka  being  hare, 
I  Tory  little  iadicaliun  of  oil 
dirieion.  uvsing  inside  oflhiii 
ry — or  nt  louat  was  dry  uuLll 
*ly  filled  up  several  hiindnd 


rodnution  of  the  pump  inlw ; 
td.  The  casing  used  for  lliil 
uneter.  A  "  waior  pacJkrt" 
,  which  effoc-tuallf  cIoms  lAe 
gand  wallof  ttaewell.  Thii 
I  to  the  bottom  of  (he  seoniil 
.s  the  large  easing  does  in  the  "  dry  "  well,  fur  il  hw 
duty  lo  [lerfonn,  the  shutting  olT  of  the 


upper  rocks  from  Uie  well  shaft. 

The  well  is  now  tubed  with  the  ordinary  2"  "tubing,"  having  n  "work- 
ing barrel  "  or  pump  chamber  at  the  bottom,  which  ia  placed  at  or  neaftfal 
|M>intwhcre  the  oil  enters. 

Inside  of  the  "tubing  "  are  Inserted  the  "suclier  rods  "  wliich  are  oob* 
nccled  in  the  dnrrick  to  the  "walking  licatn,"  and  operate  the  pump  ralm    I 

Upon  starling  the  pump,  the  ■'  water  packer  "  prevents  any  of  the  flnW 
ontside  of  the  casing  from  entering  the  well,  and  the  water  inside  of  the 
casing  and  in  the  uncased  portion  of  the  well  is  soon  pumped  out  and  llic 
well  is  said  to  he  "eshftusled."  Aa  the  well  exhausts,  the  oil.  which  hai 
been  held  hack  in  the  roek  by  thi;  pressure  of  tim  heavy  column  of  waWT 
above  il,  gradually  forcex  its  way  into  the  well  and  is  raised  liy  the  piunp 
to  the  surface,  unless  it  has  a  sofflcienl  force  of  gas  to  flow  of  ito  on 
acconl  afierwiirds. 


.\  '/'r      /■•      i'-'l'l'f.tfui.nfi/iflt, 

A  \MAIIY   1.    IS 

I'liMiiiIiiiu'-  N««.  '.'•I  iMnn^  a  miIuiik'  h\  'Hm*!!'  (Vol.  XV)  silld  I 
i-^'Hil  rpiiii  ilir  iifi"*-.  If  \\\]\  1"«-  »i.-ii:  oiii  fnirctli«'r  whli  this  \»i.  t»s, 
loriii'*  llir  *>tMiii|il  |»;ir'  iil'Vitl     X\  I. 

K:uli  iiuinl*  r  of  tin-  Ann  rir:m  IMiiltwnpliical  Soci  ly  is  I'lililh 
(ii|.\  ■•I'lMili  No  111  tin  rpti  iMiliiiL"*  a>  "nciii  :i».  puhlisliiMl.  M«*11iIh*i 
isi^  ill  l«>ii  ijn  iMiiiiirio.  ainl  Iup  iirii  Siwirtii-*  on  Iht'  li-^l  ol'tHirn»siH>; 
i-iii'i\r  ili-ir  i'«>|iii->  ilir<>ii>j:li  ilii*  Siniilisotiiaii  Institution. 

(■••pir-.  nf  i!u  I'r.MTi'iiiii.^N  .ffft'i'  .V".  '.••'i  iiv.iy  Im*  pnn'litistMl  n/ rrj 
pi.-i  i^r;  I.v  .ip|lir.irn»n  1't  'Isi'  Si'«rfl:ir"u>.  ilirrrily,  or  tlir(»ii«rli  ImmiIi 
\.»  «lsiotjir  i^  all«»\\i''|.  Tin  tiliii«iM  lia*.  Im-im  cnlariTtMl  to  iiii*t*t 
I  rri^iiij  *ii  iii:iii>l.  It  i>  inipnx^iliii-  lu  rurni>1i  all  the  pr(.*vioii.>  niiiul 
ilif  <-iiii  k  ini  liiM'l  i-  small  aii«l  -unii-  mmilM'i>J  an*  rvhanMiul. 

M«Mii!»i|-  \\  li  •  lia\i'  Mm!  ytl  ^i;ii  l!i«ii-  plmtiK^raph  i* // /#'m  r/t  rtn*f 
Ail'Mtn  III    lin- ><H-ii'i\  ar«- n  ^p»'»nnr\   r«Mpii"<l(*<l  in  ilo  so. 
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Stated  Meeting^  January  bth^  1877. 

Present  15  Members. 

Vice-President,  Mr.  Fraley,  in  tlie  Chair. 

Letters  of  acknowledgment  were  received  from  the  Acad- 
emy at  Lisbon,  Aug.  24  (XV  2 ;  94,  95),  and  tlie  Meteoro- 
logical Office,  London,  December  1, 1876  (97). 
ii  Letters  of  envoy  were  received  from  the  Italian  Society  of 
Sciences  at  (Modena)  Rome,  and  the  Society  at  Liverpool, 
November  25th,  1876. 

Donations  for  the  Library  were  received  from  the  R.  S. 
New  S.  Wales ;  the  A<?ademies  at  St.  Petersburg,  Berlin  and 
Philadelphia ;  the  Societies  at  Konigsbnrg  and  Boston  ;  the 
Institute  of  Lombardy  ;  Soc.  Ital.  d.  Sci.  at  Rome  ;  R.  Geol. 
Committee  at  Rome  ;  S.  Cai>ellini ;  Nouv.  Met.  and  Rev. 
Pol.  Paris;  Astron.  and  Antiq.  SS  and  London  Nature; 
Franklin  Institute ;  Coll.  of  Pharmacy  ;  Smith.  Institution, 
Dr.  Havden,  and  the  Brazilian  Government. 

No.  96  of  the  Proceedings  just  published  was  laid  on  the 
table  for  examination. 

Tlie  death  of  Dr.  Jos.  Carson,  at  Philadelphia,  Dec.  30, 
1876,  in  the  69th  year  of  his  age,  was  announced  by  Mr. 
Fraley;  and  on  motion  Dr.  John  B.  Biddlo  was  appointed 
to  prepare  an  obituary  notice  of  the  deceased. 

Mr.  Chase  made  a  communication  "On  the  influence  of 
central  forces  in  determining  chemical  volumes." 

Mr.  Britton  exhibited  specimens  of  artificial  fuel  manu- 
factured from  the  peat  bogs  near  Syracuse,  in  New  York, 
and  remarked  upon  its  resemblance  to  the  lignite  of  S.  W. 
Arkansas,  promising  a  further  description. 

Mr.  Briggs  communicated  a  paper  "  On  Refraction  Ta- 
bles," by  Prof.  A.  K.  Mansfield,  of  Cordova,  S.  A. 

Dr.  LeConte  communicated  notes  and  a  table  to  point  out 
the  most  important  features  of  the  memoir  published  in  No. 
96  of  the  Proceedings. 
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Mr.  Leelc>'  read  characterietic  portions  of  a  pa]wr  bjr  Mr. 
Loo  LesqiiorciUix  of  Oi>liinibus,  introductory  to  "  The  Flora  of 
the  Carlioiiiferous  of  North  America,"  which  he  ia  preiwring 
B9  one  of  the  Ro|mrts  of  Progress  of  the  Second  Geological 
Gurvey  of  Peiitwjlvaiiia. 

The  rejiort  of  the  judges  and  clerks  of  the  annual  electioo 
was  read,  nuiiounciiig  the  following  list  of  oBicera  fnr  the 
eoBiiing  year: 


J'n 
George  B. 


<Kid. 


Frederick  Fraley, 


Vice-Freaidt  nta. 
Kli  K.  ]     ce. 


E.  Otis  Kendall. 


John  L.  LeC'oiitc, 


Pliiiv  E.  I     use,       George  F,  Barker, 
J.  pL-t«rLi]  loy. 


Curators.  _ 

Hector  Tyiidale.       Oharloa  M.  Cresson,     Daniel  G.  Brinton.   ^ 
Treasurer, 
J.  Sergeant  Price. 

Councillors. 

Isaac  Hays,  Robert  E.  Kogers,  Henry  C.  Carey, 

Robert  Bridges. 

Mr.  Lesley  was  nontinated  Librarian. 

Pending  nominations  800  to  829  were  read. 

On  motion  the  Librarian  was  authorized  to  transmit  to 
the  Deputy  Secretary  of  the  Commonwealth  iit  Ilarrisbuig, 
for  publicatiiin  in  the  new  volume  of  Archives,  the  MSS. 
Journal  of  Col.  Burd  at  Fort  Augusta,  in  1763,  taking  the 
needful  guarantees  for  tlie  safety  and  return  of  the  MSS.  to 
the  Library  of  the  Society. 

And  the  meeting  was  adjourned. 


Slated  Mfding,  January  19;A,  1877. 


I'resunt,  19  members. 

Vice-President,  Mr.  1'eicb,  in  the  Cliair, 

A  letter  of  envoy  was  received  from  the  Imp.  Botanical 
Gardens  of  St.  Petersburg,  Aug.  15. 1876. 

i)onationH  for  tlie  Libmry  were  received  from  the  Mining 
Bureau  at  Melbourne;  R,  Aciid.iit  Turin;  S.Vin,  Fiorentino 
of  NajiIeB;  tlic  Ulm  Art  Union ;  R.  Acad,  at  BruBsels;  Rev. 
i*ol.  and  Nature  ;  Cobden  Club ;  Canadian  J.  of  Science,  To- 
ronto; Essex  Institute;  S.  N.  H.  boston;  S.  C.  K.  Boston 
Hon.  W.  W.  Crapo,  of  New  Bedford  ;  Sill.  Journal ;  Anicr. 
Chemist ;  Med.  News  ;  A.  J.  Mud.  Sciences ;  Penn  Monthly 
Fninklin  Institute;  Geol.  Survey  of  Pa;  E.  D.  Cope;Ord- 
uancc  Deijartnient  U.  S.  A.,  and  Corps  of  Engineera. 

No.  98  of  the  Proceedings  just  published  was  laid  on  the 
table  for  tlio  inspection  of  the  members. 

The  Secretary  pre8ente<I  a  communication  entitled :  On 
the  first  syatemntic  collection  and  discuaaion  of  the  Venango 
Co.  oil  wells  of  Western  Pennsylvania,  by  E.  S,  Nettleton, 
O.  E.,  prepared  for  publication  and  communicated  by  J.  F. 
Oarll,  Asst.  Geol.  Sur.  Pa.  in  charge  of  the  Survey  of  the 
Oil  Regions. 

Qen.  Kane  read  a  deacriptioa  of  his  recent  explorations 
in  Coahuila,  Mexico,  exhibiting  photograjihs  of  Mexican 
soldiers,  and  describing  the  movement  of  the  Indian  i)opula- 
tion  southward  Btill  gniug  on. 

Dr.  Konig  described  his  fiucceas  in  establishing  a  scale  of 
eolorinietry  for  minerals  containing  titanic  acid,  &c.  and  ex- 
plained his  processes. 

Mr.  Blodget  brought  to  the  notice  of  the  Society  the  text 
of  »  proposed  Act  of  Congress  ordering  a  new  Arctic  exi<e- 
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ditioD,  the  discaesion  of  whicli  was  piistporieil  to  llie  next 
meetiDg:  viz — 

And  be  it  f-irOitr  enai-M.  Thai  the  Presirtenl  of  the  UnU«l  Stale*  t» 
■ulltiirixed  to  organizd  anO  M'IuI  out  onu  01  more  eX|>e<1ltion8  Inward  the 
Sorlli  I*c^l*^,  and  trj  esWblUh  a  lcm|)i>nirj*  aulouy,  for  |iur]iiJ»«»  of  i-sfior»- 
tiuu.  at  Minic!  point  nonli  of  ibe  elgliiy-tlmt  degrev  of  nnith  Ixtiniilr  «n  or 
BPar  the  Bliore  "f  Lady  Franklin  B«y  ;  V>  detail  sufb  iifllct-ra  or  oUiei  per- 
toDs  of  tbe  public  Bcrricc  to  talin  pnri  in  tlin  wmv  **  mny  he  necramj, 
0  unu  HDy  public  TtwHi'l  tluit  amy  b«  wiiuble  tor  Out  purptiM :  Uur 


■  pmtT'ciiif'd  in  ac«ardAnos  with 
DL-c,  untl  tbm  llio  sum  of  Dftj' 
ly  he  iict^csiinry,  iw  bpwby  sp- 
ry not  otbprwiB*  appR)priai«4. 
Provident.  PivniiUd.  Tliiit  no 
c«rri«<l  lu  the  Bur|>liis  funJ  or 
of  tbp  appropriallon  «lia]I  hftvc 
iMCflOf  euld  flX)>ci1itton  ininimd 
L-clition  may  hr  rngngi'il  in  iU 


(dentine  opcnitinna  oflhe  cxpod*'' 
the  advice  of  llie  N»tiou«l  '-•"■ 

tliousnnd  dtfllnni,  or  HUoh 
proprialed  out  of  any  u)on>       in  mt 
tu  inj  expended  nnder  ibn  m^clion 
p»n  of  tbo  BUiu  so  apiiropriuit^d  hI 
DDverud  into  tlic  Tmuiiry  until  1 
boon  ci>iiiplet(Kl,  but  muy  bo  HppI 
duriiiic  ruiy  subscijuctit  yratr  lluii  1 
duiiri. 

On  motion,  Mr.  Lfslcy  wai  i-d  Liliniriau   for  tbe  en- 

Buinp  year. 

Tbo  following  iiominatioiis         0  mnde   and    ou    motion 

ud'>]itcd  : 

rfliiiidinf;  Cpnimitteep  tor  1877  : 

Finance. 
Mr.  Frederick  Fralej, 
Mr.  E.  K.  rrice, 
Mr.  Betijamiu  V.  Marsh. 

IWAimtion. 
Dr.  Jnlin  L.  LeConte, 
Dr.  Datiiel  M.  Brinton, 
Mr.  W.  M.  Tilghman, 
Dr.  Harrison  Allen, 
Dr.  C.  M.  Oreeson. 

JIali.  ■ 

Gen.  Hector  Tyndale, 
Mr.  Edward  Hopper, 
Mr.  S.  "W.  Roberts. 


385 

Library, 

Mr.  Eli  K.  Price, 
Rev.  Charles  T.  Kraut h, 
Dr.  George  H.  Horn, 
Dr.  Kinderdine, 
Prof.  Houston. 

The  reading  of  the  list  of  surviving  members  was  post- 
poned. 

The  election  of  new  members  was  postponed  to  the  next 
meeting. 

And  Mie  meeting  was  adjourned. 


Stated  Meeting^  February  2nd,  1877. 

Present,  24  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  Chair. 

The  photograph  of  Mr.  Daniel  B.  Smith  was  received  for 
insertion  in  the  album. 

A  letter  accepting  his  appointment  to  prepare  an  obituary 
notice  of  the  late  Dr.  Jos.  Carson,  was  received  from  Dr. 
John  B.  Biddle,  dated  Jan.  24,  1877. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Society  at  Upsal  (93,  94,  95 ;  XV  ii).  Royal  Bavarian 
Academy,  November  19,  1876  (XII  i,  ii,  iii';  93,  94,  95). 
Prof.  L.  Riitimeyer,  Basil,  November  6,  1876  (95);  Literary 
and  Philosophical  Society,  Liverpool,  January  5,  77  (97), 
and  the  University  Library  at  Strasburg  (92 — 96). 

Letters  of  envoy  were  received  from  the  Royal  Society, 
New  South  Wales,  Sydney,  July  12, 1876  ;  Royal  Statistical 
Society,  Upsal ;  Royal  Academy,  Stockholm ;  Royal  Bava- 


rian  Acadomj-,  Munich  ;  Litorary  aii'l  Philosophical  Society, 
Mancliesterj  and  Mr.  Linn,  Uojmty  Socrutary  of  tho  Com- 
raoiiwealth,  Ilarriaburg,  rettiniiug  to  the  safe  kee]'iiij 
of  the  Library  the  borrowod  MSS.  Journal  of  Colonel  Bnni 

Donations  for  the  Library  wore  rccoivwl  from  theR^y*! 
Society,  New  South  Wsilos;  Uoyal  Statistical  Society,  Up- 
Bal ;  Observatory  and  Bnroau  of  Statixtica,  at  Stoclcholm; 
Royal  Society  of  Antiq.,  Cojieithageu ;  R.  I'rues,  A.  Ber- 
lin; Qer.  Geological  Sociori  erlin;  Anthropological  Si>- 
cicty  and  Qoologieal  liistitnte,  Viciimi;  Royal  Bavarian 
Acadonjy,  Munich;  Societies  at  Ulm  and  Giesecu;  Rojul 
Bvlgiaii  Acu<ieiny,  Brussels:  Revue  Poiitifjua;  Aitrotiomi- 
Cttt  Society,  Victoria  Institute,  and  Editors  of  Xuture,  Loo- 
don  ;  Literary  and  Philosophical  Society,  Manelicster;  I'hi- 
loHOphiual  and  Literary  Siwiely,  Leeds ;  Royal  Corawull  PoL 
Society,  Fiilniouth  ;  Massuchusctts  liiatoriciil  Society;  D.S. 
A.  Qitjcn,  Groton,  Mass. ;  SiUinian'e  Journal;  FraDklin  In- 
fltitiito ;  Zoological  Society ;  Pharmaceutical  AssociatioOj 
Philadelphia;  Mr.  C.  A.  Ashburner;  Librariau  of  Coni^rea; 
U.  8,  Liopartment  of  State;  and  the  Wisconsin  State  His- 
torical Society. 

The  death  of  Prof.  Richard  Somers  Smith,  at  the  U,  S. 
Acaflomy  at  Annapolis,  Tuesdny,  January  2<i,  1877,  aged 
68,  was  aniiiuinced  by  the  Secretary. 

The  death  of  Mr.  F.  B.  Meek,  at  Washington,  December 
21,  187(},  agod  59,  was  announced  by  the  Secretary. 

Prof.  Cope  displayed  and  described  some  Dinoaaurian  re- 
mains (skull,  denial  bones,  &c.)  obtained  in  his  last  exploni- 
tion  of  IVesIi  water  strata,  in  the  far  West,  overlying  the  ma- 
rine Cretaceous. 

Prof.  Cope  also  communicated  a  paper  entitled  "A  con- 
tinuation of  i-cscarchcs  among  the  Batrachia  of  the  Coal 
Me;iKuros  of  Ohio," 

Mr.  Chase  communicated  a  note  on  the  "  Modes  of  central 
force  which  best  represent  some  of  the  moat  general  forms  of 
cheniii;al  activity." 

Mr.  Blodget  read  a  copy  ot  a  bill  offered  for  the  conaide- 
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ition  of  Cniigrens,  ami  now  betbi-c  ilic  IIou»e  of  Repreacnttu 
:ives,  nuttKimin<;  tha  ['resident  to  organize  a  now  Ai\:tic 
Expeilitinii.  Mr.  Blodget  called  attciitiou  to  the  argu- 
letitB  in  favor  of  aucb  an  expedition,  as  »t  present  planned, 
it  forth  in  a  pamphlet  of  forty  pages  entitled  :  "  Polar  Colo- 
nization and  Exploration,  by  Ilenry  W.  Ilowgate."  As  there 
vaa  a  great  deal  of  postponed  biisiiic39  for  the  meeting  of  tho 
ivoning,  any  fnrllier  discu*<ioii  of  the  autyeet  was,  on  mo- 
tion of  Dr.  LeCoute,  pnxtponed.  Mr.  Blodgct'a  resolution 
waa  an  follows; 

Hetoieed,  Ttiui  tliu  proi)[>st>d  ex|Kclltion  fnr  Polar  research,  la  be  organ. 
Ixod  liy  Llie  President  of  (lie  Ualtcd  Sutes,  tind  lu  be  pluced  andor  ihe 
•cionliflc  nuBpicH  ot  [lie  NatiiiDu)  Amdeiny  of  Bciencc,  is  apprdvtxl  by 
~  lis  Society,  UDcler  ihn  aasumncc  tlinl  il  will  \<e  condiictitd  witbnut  maierlul 

Ik  to  lite.     ITnilur  sucti  mudiliuns  it  muy  tw  [inxluctlvf  iif  valuulile  re- 

ilU  in  iihyBiral  ncicncr. 

On  motion,  the  reading  of  the  list  of  memberB  was  posU 
^ned  to  the  ii<  xt  meeting,  and  the  lUt  of  pending  noniina- 
8  fop  menibersliip,  from  N"o,  809  to  831,  was  read  and 
ibe  claitna  of  each  nominee  in  lurn  presented  by  the  sul> 
pcribera  to  the  nomination. 

Mr.  Blodf^et  Britton  ott'ored  the  following  resolution, 
which  was,  on  motion,  sGConilcd,  debated  and  adopted,  viz. : 

Aaiulmrf,  Tluit  the  Ontcera  nf  tbe  Society  b«  aiitliunxeil  to  certiTy  tlie 
•ppnval  of  a  I'ill  lo  relieve  cimritnbic  clevUca  and  beqiiesTs  Iroin  collnicral 
tax  ;  uid  lliDt  tliU  SiKiicty  unites  in  the  prayt'r  for  the  pafiijnt;e  of  sucli  n 
"  iw. 

The  following  is  a  copy  of  the  text  of  the  proposed  law ; 

la  td  lo   relieve  chnr)Iiil>le  dcviuvs  uikI  Ih-mjucsIs  front   [mymcDt  of  ml- 
Utcnl  \A%. 

VOBRKAa,  W^heii  (ilmritnblii  devisea  and  bequesla  are  made  for  object! 
oT  jmblic  t^ooil  it  is  unwise  to  diminiaU  llint  good  by  taxation  :  Therufiire 

Siction  I.  lii!  it  ennclcd  by  llie  Sennlp  and  House  of  Representatives  of 
Uw  CnnunnnwMUtb  of  Pennsrlvaniu,  and  il  Is  licreliy  enacted  hj'  authority 
or  tbo  Mia^  That  all  collater.-d  taxes  npon  legaciee  )ind  devises  fur  clinrtt. 
alito  imrpnii«ii  are  hereby  reiwuled  ;  and  all  siicli  taxes  not  already  paid  in 
M  the  Stale  Tniitsiiry  are  hereby  reliiiqutsheil  aa<1  released. 

Mr.  Bpiifsrs  and   Mr.  Lesley  oppoaed    the  passage  of  the 


resolution  on  two  grounds;  1.  That  it  is  not  the  buBuiessot 
this  Society  to  advise  the  Government  in  uncalled-for  lasa; 
and  2,  That  the  action  of  a  collateral  tax  law  on  charities, 
ao  far  from  being  a  hardehip  and  a  reminiscence  of  ba^l»^ 
ism,  is  on  the  contrary  benetiijial  and  |>roper  for  stimuiating 
men  to  the  right  use  of  their  wenlth  during  their  lifetime.W 
for  protecting  society  in  the  New  World  against  the  growth 
.  of  tlioee  mortmuiu  evils  which  esjxtcially  characterize  the 
semi-barbiirous  times  and  g  mcnts  of  the  past. 

The  contrary  view  was  taken  and  supi>orted  by  Mr.  Blod- 
get,  Mr.  Eli  K.  Price,  and  Mr.  J.  Sergeant  Price.  After 
which  the  resolution  was  adopted,  and  the  officere  acconl' 
ingly  empowered  to  act. 

Mr.  Blodget  desired  the  Se(;retafie3  to  see  thatawcofd 
WB8  made  of  his  disclaimer  of  any  such  statements  aud 
opinions  resj)ecting  the  character  and  condition  of  the  foun- 
dations of  the  Masonic  Temple  and  Public  Buildings  a*  are 
ascinbt'd  to  him  by  some  mistake,  in  the  puhliahed  Proced- 
ings  of  the  Society,  No.  97,  page  181.  Respectiiigthe  firsl- 
naniDd  building  he  had  not,  and  never  had  had  any  Imowl- 
edge;  mid  respecting  the  foundations  of  the  Public  BniM- 
ings  he  had  always  known  and  asserted  thoir  excellence. 

On  scrutiny  of  the  ballot  boxes  by  the  presiding  officer 
the  following  [xjrsons  were  delared  duly  elected  memberB  of 
this  Society  : 

809.  Prof.  F.  Reuleaux  of  Berlin,  Chief  Commiasionerof 
the  Qernian  Empire  at  the  Centennial  P^xhibition. 

KIO.  Prof  Rudolf  von  Wagner  of  Wiirtzbnrg.  JudgL-nt 
the  Centennial  Exhibition  of  1876. 

811.  Prof.  Mariano  Barcena,  of  Mexico. 

812.  Prof.  E.  H.  Von  Baumhauer,  of  Harlem,  President 
of  the  Centennial  ('omniission  of  tlie  Netherlands. 

813.  Prof  George  Stuart,  Professor  of  Languages  in  the 
High  School,  I'hiladelphia. 

814.  Mr.  W.  V.  McKean,  of  Philadelphia. 

815.  Rev.  Charles  W.  ShieMs,  ]>.  D.,  Prof,  of  the  Harmonj 
of  Science  and  Revealed  Religion,  Princeton,  N.  J. 
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816.  Mr.  Franklin  B.  Gowan,  President  of  the  Reading 
Railroad,  Philadelphia. 

817.  Mr.  Henry  Phillips,  Jr.,  of  Philadelphia. 

818.  Mr.  Henry  Turner  Eddy,  C.E.,  Dean  of  the  Faculty 
and  Professor  of  Mathematics  and  Civil  Engineering  in  the 
University  of  Cincinnati. 

819.  Mr.  Cyrus  F.  Brackett,  M.  D.,  Professor  Physics 
in  Princeton  College,  N.  J. 

820.  Prof.  James  Morgan  Hart,  of  the  University  of  Cin- 
cinnati. 

821.  Mr.  Henry  Armitt  Brown,  of  Philadelphia. 

822.  Dr.  Charles  W,  Siemens,  of  London. 

823.  Hon.  M.  Russell  Thayer,  Judge,  Philadelphia. 

824.  Hon.  Craig  Biddle,  Judge,  Philadelphia. 

825.  T.  Hewson  Bache,  M.  D.,  of  Philadelphia. 

826.  John  H.  McQuillen,  M.  D.,  of  Philadelphia. 

827.  Geo.  Strawbridge,  M.  D.,  of  Philadelphia. 

828.  William  Goodell,  M.  D.,  University  of  Pa. 

829.  Mr.  Thos.  Frederick  Crane,  Ph.  D.,  Professor  of  Span- 
ish and  Italian  in  Cornell  University." 

And  the  meeting  was  adjourned. 


Stated  Meeting  February  16th,  1877. 
Present,  14  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  Chair. 

Rev.  Dr.  Shields,  Dr.  Qoodell,  and  Dr.  McQuillen,  newly- 
elected  members,  were  introduced  to  the  presiding  officer 
and  took  their  seats. 

A  photograph  of  Professor  Frederick  Prime,  Jr.,  was  re- 
ceived for  insertion  in  the  album. 

Letters  accepting  membership  were  received  from  Mr. 
Henry   Armitt   Brown,  dated   Philadelphia,  Feb.  6,  1877  ; 
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from  Mr.  Craig  Bidille,  d&ted  2033  Pine  Stredt,  Fob.  fi,  1877-, 
froni  Dr.  (jeo.  Strawbridge,  dat«(l  1616  Ch©attiutStrfcet.Felr. 
7, 1877 ;  from  Mr.  Henry  I'hillip*,  Jr.,  dated  304  8.  Elwentli 
Street,  Feb.  11, 1877 ;  from  Mr.  M.  UiisfwU  Tlmyer.  dated 
Chestnut  Ilill,  Feb.  8, 1877  ;  from  Prof.  T.  F.  .Crane,  ilated 
Cornell  Uiiivoraity,  Ithaca,  Fob.  8, 1877  ;  from  Dr.  Charla 
W.  Shields,  dated  Prinoctou  Cullogo,  Feb.8,  1877;  from  Mr. 
George  Stuart,  datoii  1528  N.  Eighteenth  Street.  Feb.  13, 
1877;  from  Dr.  Thomaa  "  '3II,  dated  Preston  Rerreat, 
Twentieth  and  Hamilton,  ro».  13,  1877;  from  Mr.  W.  V, 
MuKeau,  dated  [Le<lper  Offiw],  Feb.  16,  1877;  from  Dr.  J. 
U.  McQuillen,  dated  2100  Arch  Street,  Feb.  12,  1877. 

Letters  of  acknowledgment  were  received  from  the  Uni- 
versity of  Toronto  (96,  98);  and  the  tioston  Public  Libraij 
(96). 

Donations  for  the  Library  were  received  from  the  Sociely 
at  Lille ;  Eevue  Politique ;  London  Xuture  ;  Essex  Insritnte; 
Auiericati  Chemist;  Mr.  A.  R.  (J rote,  Buffalo;  Fnuiklin 
Institute;  Peiui  Monthly;  American  Journal  of  Phamacj; 
Medical  News  and  Library  ;  House  of  Refiigo  ;  ami  Rewling 
Riiilnmd;  Mr.  Leo  Lemiuereux ;  War  Doiwu-tment,  U.  S.; 
the  CominiMaioner  of  I'ldiication,  Wasliington ;  Mr.  Sam. 
Bcuddor;  Dr.  fiobert  Peter;  and  the  Mercantile  L.  AsEOcis- 
tioii,  San  Francisco,  California. 

The  death  of  Dr.  Audereon  was  announced  by  the  Secre- 
tary, on  authority  of  information  received  from  Colnmbii 
College. 

The  death  of  Dr.  EHaha  J.  Lewis,  February  10th,  18"7,at 
Pliiladeli>hia,  aged  years,  was  announced  by  Mr.  J.  S. 
Price. 

The  Secretary  read  a  communication  from  Mr.  Alex.  E. 
Outcrhrid^e,  Jr.,  entitled  '■  On  the  wonderful  divisibility  of 
metallic  gold,"  giving  a  short  descriptinn  of  an  experimeot 
made  in  the  Assay  ofHce  of  the  U.  S.  Mint,  at  Philadelphia. 

ftlr.  (.liilerlirkl.ic  c-lectrotyiwii  a.  film  of  gold  upon  a  copper.plHte.  ih* 
dificronccof  wc-iglit  lierorc  and  hHi-t  tlic  process.  In  two  trialB,  shovlnE 
the  wcijjlu  of  gold  liopositeii  lo  Ih:  1-lfl  of  a  grain,  over  a  aurtaceof  t«o 
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Bbdrcd  squnre  inches ;  wliich,  if  iliD  gnid  were  eqtmll;  diRirll)utt!il  in  a 
Mitiiiuuiis  tlliu  uvvT  ilie  wlioto  surface,  wuuld  giye  it  a  tliit-kDCHB  of 
SSu.WMliU  piin  of  nn  Inch.  A.  single  grain  of  gtilil  miiy  be  ijcalen  out  m> 
1  to  cover  »eveniy-flve  B(|uure  inches  will]  a  thinness  of  I-flO7,'i50tli  pari 
r  an  inrli. 

The  Secretary  read  a  eoinmunicatioii  entitled  "  A  moas- 
rod  Bection  of  tbe  Talieozoii;  Rocks  of  Centml  PciniBylvaiiia 
win  the  top  of  the  Allegtisiiiy  Rivor  Coal  faeries  (on  Droiid 
fop)  down  to  the  Treuton  I.iiueatouc,  in  the  Lower  or  Cam- 
ro-Silarian  Systetn."  by  Ctmrlcs  A.  Ashbuiiier,  ABHistiuit 
n  the  tiocotid  tieological  Survey  of  rennsylvaiiia, 

Gen.  Kane  resumed  the  reading  of  hia  coinmunicntion 
lade  at  a  recent  meeting  of  the  Hociely,  describing  liis  f>er- 
Winl  observations  in  Mexico,  and  diBcussiiig  the  etbnologi- 
kt  movements  taking  place  in  that  part  of  the  American 
bntinent. 

Professor  Cope  exhibited  and  described  some  fossil  remains 
fa  Dinosaur,  found  by  Ur.  Xewberry  in  1870,  in  one  of  the 
■nona  of  the  luountains  of  Utali.  the  first  ever  discovered 
a  Triaesic  rocks  in  that  jiart  of  the  Coutiuent,  lie  oom- 
ared  them  with  others  found  by  himself  in  1874. 

Professor  Cnpo  exliibiled  drawings  of  scratched  figures  on 
Mil  shales  said  to  have  been  formed  in  an  Indian  mound 
ear  Davenport,  Iowa,  and  now  preserved  in  the  Museum  of 
be  Davenport  Academy  of  Sciences.  Oneof  these  drawings 
tpresents  a  kind  of  zodiac,  and  the  other  numerous  forms  of 
ninists,  some  of  which  are  easily  recognized,  while  those  of 
thers  are  unknown.  These  drawings  are  of  such  unusual 
Kcellence  of  design,  and  the  accompanying  symbols  and  iet- 
tra  have  so  InJogcnnanic  an  aa[>ect,  that  doubts  were  ex- 
reeeed  by  some  of  the  membei-s  present  concerniuj^  their 
euuineness. 

Pending  nominations  830  and  831,  and  new  nominations 
82,  833  and  834  were  rend. 

The  resolntion  of  the  Finance  Committee  poatponetl  at  the 
tat  meeting  was  taken  up,  and  on  motion  an  appropriation 


of  $1500  (fifteen  hundred  dollare)  was  made  for  conthminj? 
the  print) ug  of  tbu  Catalogue  of  the  Library. 

Geu.  Sane  road  the  following  joint  resolution  olTered  tu 
Congress. 

Reiohail,  That  tbc  Pretideoi  be  auihuriieJ  to  confer  with  ihv  tuthorilt* 
of  Mexico  for  the  e^slabliahnieiit  of  n  Joint  cuuiini»ioii  haTinj;  for  iIioltJMi 
the  BdeDtlfic  exploraiiou  of  ihi;  border  Sutvs  of  Mexico  uud  the  Valid 
Sutes  ;  the  openitionB  of  itte  coumiitiun  Lo  1w  Dtindnctwl  nniler  ibt  MliiCi 
of  Ihc  Nalioual  Acodeiu;  of  ScIodoqa.  Profi'tltd  hautttr.  ihal  nMbii!|  ' 
herein  contuincd  ahull  be  constrti  a  Inrolrc  ilio  United  Staloi  for  ikt 

imymeut  of  any  cUlni  whicli  maj  ^lu-  out  of  sucb  aetiun  or  procrtdint 
Act.  July  12.  1H70. 

Uii  motion  of  Qcn,  Kane,  it  u  as  resolved  that  this  Socielj 
approves  of  tlie  passage  by  C<  jgress  of  t)ie  above  Resolu- 
tion ;  heartily  eoiunieuding  tht  scieutitic  exploration  pro- 
posed, and  the  form  of  orgaui:     ;ion  suggested. 

And  the  meeting  was  adjourned. 
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Slated  Meeting.  Maivh  2nti,  1877. 

Present,  15  membera. 

Vifie- ['resident,  Mr.  Prick,  in  the  Chair, 

Dr.  Baclie,  n  newly  elected  member,  was  presented  to  the 
presiding  otHuer,  and  took  his  swat. 

Letters  accepting  membership  were  received  from  Prot 
C.  F.  Brackett,  dated  Princeton,  Feb.  17, 1877 ;  and  Prof. 
Henry  Turner  Eddy,  C.  E ,  dated  University  of  Cincinnati, 
Feb.  26,  1877. 

A  photograph  for  the  album  was  received  from  Dr.  Geo. 
W.  Anderson,  of  the  American  Baptist  Publication  Society, 
1420  Chestnut  Street,  Philadelphia. 

A  letter  requesting  a  set  of  Proceedings  for  working  ptuv 


Bes  wan  received  irora  Prol".  J.  J.  Stevenson,  d»t.ed  314 
eat  80th  Street,  N.  Y..  Feb.  15, 1877  ;  and  on  motion  the 
laeflt  was  granted. 

A  letter  requeating  Ko.  73,  75  and  80  of  the  ProeecdingB 
the  Society,  and  the  loan  of  any  cuts  relating  to  the 
bjcct  of  Indian  sculptures  in  the  poasewion  of  the 
ciety,  to  be  used  by  him  in  his  work  on  Indian  Anti(|ui- 
B,  was  received  from  Mr.  E.  A.  Barber,  West  Cheater,  Pa., 
itfa  references  to  Prof.  T.  C.  Porter,  of  Easton.  On  nmtion 
e  Xiibmriiin  was  directed  to  correspond  with  Prof.  Porter, 
d  authorized  to  grant  Mr,  Barbers  request. 
Ijettere  of  acknowledgment  were  received  from  the  Rad- 
iffo  Observatory,  Feb.  12, 1877;  and  the  Franklin  Institute. 
A  letter  of  envoy  was  received  from  C.  P.  Ob,,  St.  I'eters- 
irg. 

Douatious  for  the  Library  were  received  from  J.  J.  A. 
orsaac,  of  Co[K?nhagen ;  Anuulea  dcs  Mines;  Revue  Pol i- 
|tK;  Geographical  Society  and  Bureau  dea  Longitude*, 
^ris ;  Royal  Astronomical  Society  -,  Victoria  Institute  and 
>u<]on  Nature;  Nova  Scotia  Institute  at  Halifax;  the 
Jitor  of  the  Naturalist's  Directory,  Sniem;  the  A,  Antiq. 
(ciety,  Worcester;  American  Clieinist;  Index;  Mr,  Potts 
'  Camden,  N.  J.;  Mr.  Fred.  GratF,  Mr.  Hermann  Hanpt, 
id  the  Mercantile  Library  Co.,  of  Philadelphia;  Commia- 
Jners  of  Second  Geologiail  Survey  of  Pennsylvania;  U,  S. 
»rpBof  Engineers,  and  Public  Library  of  Indianapolis, 
The  death  of  Rear  Admiral  Davis  at  Washington,  Feb. 
>t  1877,  aged  years,  was  announced  by  the  Secretary. 
Professor  Sadtler  communicated  the  results  of  bis  recent 
»  analyses;  and  Mr,  Leeley  described  the  importance  of 
e  invoBtigation  in  a  geological  sense,  as  the  first  ever  pub- 
ibed  which  took  into  account  the  elements  of  depth  hypso- 
letrical,  depth  geological,  order  and  age  of  the  oil  horizons, 
id  geographical  distribution  of  the  groups  of  wells  in  a 
»pth  and  south  direction  from  Pittsburgh  to  Buflalo. 
PpofiKsor  Cope  exhibited  a  vertebral  column,  thirty-three 
et  long,  of  an  unusually  perfect  Elasraoaiiurus,  to  which  he 
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gavL'  the  speeitit;  name  of  Serpentintcs,  ami  deecriM  ths 
iwiiits  in  which  it  dittbred  from  K.  /^ati/urua  (Cofw),  a<l«- 
Bcripfion  of  which  hail  l)twn  given  at  a  meeting  of  tbe  So- 
ciety nine  yuan!  ago,  and  was  piihliphed  in  its  Traiisactioni, 

I'rofoadop  Co[)e  also  comraunicated  evidence  of  tlie  exist- 
ence of  a  new  H|)ecie8  of  Mastodon  in  tlie  United  States,  uid 
pro|K>Hed  fur  it  the  eiwnific  name  31.  Iremonlinus. 

Mr.  Chase  called  attention  to  some  experimental  refitilU, 
illustrating  his  (ith,  7th  an<"  '  "i  fundamental  pnipositiooi 
of  central  force, 

ProfoH'ior  UJastius  read  a  paper  entitled  "  The  prtigress  in 
Meteorology,  and  its  tendency  during  the  lant  twenty-five 
years;  with  some  supplementary  notes  to  a  recent  Eiit;li<h 
worlc  Itearing  that  title. 

Tending  nomimitions  830,  831,  832,  833  and  834  mn 
read. 

And  the  meeting  was  adjourned. 


Staled  Meeting,  March  \Qth,\*ll. 

Present,  12  members. 

Vice-Prosident,  Mr.  Price,  in  the  Chair. 

Mr.  MuKean  a  newty  elected  member  was  introduced  tu 
the  presiding  officer  and  took  his  seat. 

Letters  accepting  menibersbip  were  received  from  I'rof. 
J.  M.  Hart,  dated  228  S.  Bi-o.id  Street,  Philadelphia,  Miirch 
2d,  1877 ;  and  from  Prof.  ¥.  Reuleaux,  dated  Berlin,  Feb. 
20,  1877. 

Lgttera  of  acknowledgment  were  received  from  E.  A. 
Barber,  dated  West  Clicst^r,  Pa.,  March  12,1877,(73,75. 
80) ;  the  Lonox  Library,  dated  New  York,  March  14, 1877, 
(90,  98);  and  Prof.  J.  J.  Stevenson,  dated  314  W.  Thirtieth 
Street,  Now  York,  Marcli  7,  1877  (65  to  98). 

A  letter  of  envoy  was   received  from  Prof.  Daniel  Kirk- 


[ridiiiiiii,  Mart-li  t^rli,  1877, 


vith 


rood,  lift teU  Bloomingtoi 

MSS.  iMiiniHiiiiiuition. 

Doimlioua  I'or  tlie  Library  wero  received  from  the  Royal  So- 
iety,  New  Soutii  Walos;  the  Kditora  of  the  Flora  Biitava; 

\*i  R»yal  Belgiati  Academy;  the  Rcviie  Politique;  the  M. 

,  L.,  Umnbrid^e,  Mass.;  Sillimiiii'is  Journal;  Isew  Jersey 

i«tiirical  Society  ;  Aator  Library  ;  Mr.  E.  A.  Barber,  Prof. 

,  Fmzcr,  Jr.,  Dr,  IlewBon  Bauhe;  tlie  Medical  News; 
oornal  of  Pharmacy ;  Franklin  Institute  and  Penn  Monthly; 

'ar  Department  at  Washington,  and  Don  J.  Uamon  de 
'barrota,  of  Mexico, 

A  communication  was  read  by  the  Secretary  entitled, 
On  Eight  Meteoric  Fireballs,  &c.,  by  Daniel  Kirkwood, 
kof«ssor  of  MatheniaticB,  Indiana  University,  Bloomington, 
ndiaiia." 

Prof.  Blazius  continued  the  reading  of  hia  paper  on  "The 
indency  of  modern  meteorologj'." 

l>r.  Wood  communicated  a  paper  entitled  "  On  the  as- 
irted  antagonism  of  Niootia  and  Strychnia,  by  Francis  L. 
[aynee. " 

The  Secretary  communicated  a  pajwr  entitled,  "Notes  on 
le  results  of  a  surrey  of  the  iron  ore  beds  of  the  Juniala 
district  of  the  Second  Geological  Survey  of  Pennsylvania 
f  John  II.  Dewees." 

Prof.  Cope  exhibited  and  described  a  cast  of  the  brain 
ivity  (if  Coryphodim  eleplianlopus,  of  which  a  complete  ekele- 
m  exiftta,  and  discussed  the  homologies  of  the  organ,  and 
towed  that  the  genus  to  which  the  animal  belongs  pio]i- 
'Xy  conslilutes  a  fourth  sub-order  of  mammalia  lower  in 
^'pb  than  the  Marsupialia. 

Pending  nominations  Nos.  830,  831,  832,  833,  and  834 
ere  read. 

Prof.  Chase  ottered  the  following  preamble  and  resolutions, 
biob  wero  seconded,  discussed  and  adopted  : 
Whtraa,    It  is  ofilio  gnMlcsl  LDi|mrtHii(«  llint  tlie  invi'sligntion  ofnal 
phuDomcnn.  sucli  ns  the  nrlgin  anil  inigmtior 


to  ngriciiUiirc,  should  be  ilireiicil  by  diBciplionl  mi^n  of  stivua-.  of  u- 
kntiwlr;d)(i)d  ability  and  LniBtworltiliiotiH,  and 

Whrrfo*.  Thia  Sociely  has  bfun  iRfonncd  Uinl  h  vaduicy  ihmj  owiit  l» 
tilt!  poBl  uf  CuiumiasioDer  of  Agrivulturo  in  Ibe  Department  of  Ibr  Inteliuc 


Wh4rtat,  Tlu-namenf  our  fellow  member,  and  dUliiiguiilind  nuUiniU 
and  i?ni[>mologi8i.  Dr.  Jnlm  L.  [juConto.  hw  tHH-n  pui  rarwnrd  (i>r  ntaa- 
mcQilntli'ii  to  tlie  Preniduni  fur  said  ftppolnimeni,  iberefom 

Itetahed,  Tluit  tills  BiiFiuty  Iicni_^  i  idorse  biictU  reixiiumeadatiaD. 

Prof.  Frazer  offemi  ti.e  following  rosclutiftii : 

Httolnid.  Tlwii  ttilH  8oclolj  rdcoK  1  to  tlH  mombera  In  tlic  pttumili- 
tion  of  pHiwra  iH>nt«inlDg  n-fitreot*!  .'ngih.  weiglit  and  capodljr.  totit 
to  Hucli  iinlif  as  ttiey  nuy  deem  prrromblB.  tlic  metric  unite 

Dr.  Rogers  oSenid  the  following  miiciidmeiir : 

And  alto.  That  tliow  wlio  may  Uic  tlie  nietriml  syetein  sliall  codtui  Ibc 
•same,  into  tbi>  English. 

The  rosdiiitioii  uillI  aiiiemluieiit  were  onlereil  to  I'c  [-"ii- 
lislied  on  the  card  of  notice  for  the  next  nieetiug,  and  (lis- 
cuBsion  on  their  merits  was  po-^tiwiied. 

Till'  meeting  was  tlien  udjourned. 


{Continued  on  (tage  661.) 
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•  Uu  Pfogrett  oftka  North  A'otriean   Carbontferout  Flora,  in  pr«piir 
tionfor  tilt  Steonii  Ot'Aogieal  Sarttg  of  Petvutyliania. 

Bt  L.  Lbsqukbieiix. 


{Rtad  hffore  tk*  Amtrkan  PhilotopMeal  Socitty,  January  G,  18TT.) 

The  purpose  nf  tlila  memoir  is  to  give  a  short  Bccount  of  the  progress 
'hkh  liai  bi'eii  lunili.-,  to  iliis  day,  in  tlie  prpparaiion  of  tlie  North  Anit-ri- 
n  Coal  Flora  ss  one  volume  of  ilic  mrrciii  Repuris  of  the  8«cood  Ueo- 
iglciil  Survey  orPrnnBylvabiu. 

At  first  it  seemod  appropriate  to  prepare  fVir  publicaiion,  and  in  order  to 
jscrvc  the  right  of  priority  of  numes,  a  caiulogue  of  the  species  whicli 
ve  to  Ik  d^rilied  In  the  Flora,  and  lo  dcflue  the  esscnlial  points  of  the 
ciiflcntion.  especiiillj  the  generic  divisions. 
Details  of  class iScalton,  however,  cannot  be  positively  Qxed  before 
|]  the  innlrriali  use<l  in  the  prcparatioD  of  llie  descriptions  of  the  s|iec1ei 
kve  been  duflniiely  examined,  Ttien  the  manascripi  of  the  Dora  will  be 
idy  for  the  printer  and  a  synopsis  of  ii  would  lie  useless.  Moreover,  ■ 
ir«  enumeration  of  names  would  offer  little  of  general  Interest- 
It  la  ttierefore  more  advisable  lo  fiive  In  advance  an  txpoii  of  tlie  plan 
P&ich  has  been  followed  in  the  reacsrcLea  deemed  necessary  for  the  pre- 
kntioo  of  the  work  ;  of  the  available  suurcee  of  iafomialiou  ;  of  Ihe  ma- 
irials,  when  and  where  collected  for  It ;  of  the  point  arrived  at  unlilnow. 
nd,  therefore,  of  the  more  inceresliug  data  which  have  to  he  exposed  in 
ke  pnbllcalion  of  this  Flora. 

Those  who  have  ever  examined  what  is  generally  called  apecimenaormal 
hnU,  know  that  they  generally  represent  parts  of  trunks,  whose  EUrfiice  Is 
MTked  by  peculiar  impresaioas:  orbrancheswitliout  leaves,  whose  relaitoo 
irccogniud  also  by  the  scars  upon  their  bark;  or,  for  the  femt,  especlitlly, 
Kgiuenla  or  piaoee  of  Oonda  wiih  leaflets,  or  more  generally,  of  detached 
Innnles,  which,  though  they  may  bo  beautiful,  do  not  give,  when  con- 
idervd  separately,  nn  idea  of  the  genernl  or  true  character  of  the  vegeiablu 
\  which  they  belong.  The  classification  of  the  living  species  of  the  great 
aily  of  the  ferns  is  derived  mors  especially  from  the  character  of  their 
lAtiH cations.  In  the  coal,  tliough  tlie  ferns  constitute  by  far  the  greatest 
knoftbaTogHlation.  ihcirfructitlcalionsare  rarely  found,  and  wtieii  found, 
ley  ore  mostly  attached  to  branches  or  pinnK  separated  from  the  aterile 
mds.  which  then,  were,  as  they  are  now,  of.en  very  different  In  aapxl 
d  eharactera  from  the  fruiting  ones.  Hence  it  is  very  difllcult  loascertaln 
teir  cnrreUlion  ;  and  Ihua  the  paleobotaniit  may  place  in  one  genua  a  sterile 
inch  when  he  haBloduacrihe  the  fertile  pinna  of  the  aame  lent,  in  another. 
ODg  ribbon  leavea.  Iiard  fnilts  of  vnrlona  shape,  also  are  frciiucnily  aeen 
1  tile  siialc  of  the  coal ;  hut  theae  are  most  rnrely.  if  ever  found  ullached 
rsoc.  AUXR.  rniLoa.  aoc.  xvi.  00.  !x 
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tu  slciii»,  and,  iburerore  lUe  raUtinn  at  many  i)f  itiem  to  the  plsaUl'vlU'l 
they  represent  prevenu  ttiuir  rcrcrence  to  original  types,  and  ft 
descriptiun,  an  ariificiat  clMaiQcalion  whicti  the  discorery  of  a 
epeciniou  may  ovanlirow.  Hence  it  happens  thai,  in  tlie  putauli  nf  Ui  ] 
reacarclics  to  recognize  tlie  B|>eciflc  cbarac^era  or  even  the  more  dtHwri 
reliilluna  of  tlie  vegelnble  fragiiienU,  the  paloontolugisl  U  furceil  U)  louk  bi 
aod  10  compare  a  liirge  numbT  of  spticlraeDa  bef<>ri!  he  ia  able  Ui  flx  Uuil 
referuncea.  The  Bubdiviaiooa  of  the  leavca  or  fronds  of  Itittia,  Ihv  plnai 
and  iilDniilcs,  have  not  tielween  the  same  Hp?clea  that  kind  of  Ukmea  Dt 
alBuliy  lit  eh&pe  remarked  bctvcen  Ihe  leftves  of  diootyledouoiu  jiUdIi. 
The  moililiuatioDs  of  form  are  do.  .  escremttly  numcmua.  hiU  pmnl 
such  an  anontuloua  diverally,  lUut  buw  'Mb  uuucijiiuiltlcd  with  Uiis  ikcUoo 
of  nuluml  liislury  could  uRen  bupiknk:  no  generic  relation  bctwefn  Mtn 
of  the  leAllet*  which  repfeseul  the  auuie  spodva.  Uno  of  the  in<>i|  cflmmmt 
fema  of  ihe  middle  coal  inRBsuriia,  ■  'enrop^ri*.  for  InsUnce,  b  erailf 
always  found  in  dotiiohed,  lint),  Ur^^,  cordaU'UnceoUto  lesflnis,  wbldi 
wmetlmei  meas'int  four  to  five  inchea  in  k'ngih  und  two  ur  Ihrev  UcbMia 
dlamotor-  Home  small  round  ur  hro  f  oval  pinocles  are  generally  futtul 
raUed  with  tbiieo  large  leave*  i  thcy-.^  nut  even  lulf  an  inch  in  d 
and  though  they  have  a  similar  cliaraclor  of  nervalloo,  the  d'tfornnct  in 
ahapu'  and  kIm  i»  «o  marked  that  thuy  ere  of  coune  dcsvrilxM]  uoder  i 
dllTurciit  ipodlic  name,  Lindley  and  flulton  were  the  fiisl  to  supiiM 
from  Uidr  tuincideniw  of  luuil  disiribb.ion,  that  they  might  pogeibt;  rapf 
sent  parts  of  theaamepfauit.  Since ibea, and  longnfterward^  large bntiKte  ' 
of  fnindi  have  been  discovered  in  this  country  with  the  two  formsof  1m» 
attadied  to  Ihe  same  |>edleel,  the  large  leaves  being  borne  u|>cin  s 
stalk,  with  two  smali  IcaQeLs  attached  to  their  \>aae.  A  number  nf  u 
the  Biinie  kind  might  lie  menlloned  ;  but  this  one  b  sufflcienl,  and  I  QuAe 
it  not  merely  to  show  how  great  are  the  dlfBcnliies  encouateml  lij  ih 
botanist  in  the  study  of  coul  plants  and  wliat  persistence  it  deinaiid«,bii 
to  prove  tliat  the  discoveries  made  In  ihc  coal  flora  of  this  coniineoi  iti 
der  now  to  Eurii|>eaD  iiuleimtologlsts  the  same  amount  of  aMisiancv  tin 
we  liave  received  from  their  works  in  former  times. 

Tlie  remains  of  coal  iiisnts,  generally  pleasant  to  the  eye  by  their  gnce- 
ful  shape,  and  some  of  them  of  very  peculiar  formg,  widely  apart  freai 
thosL'  which  are  generally  obaervablu  in  the  vcgeUtUon  of  our  lime.  ouM 
not  but,  as  wonderful  productions  of  nature,  oxcile  the  inleresi  of  Ihc  onl 
invesligalnrs  of  the  carboniferous  measures  of  Pennsylvania.  AltaidT 
in  ISie,  Btelnhauer  had  published  in  the  Transactions  of  Ihc  AmrnMti 
Philosophical  Society  his  f^/llil  reli^uia,  where  remains  of  phmls  now  » 
ferabie  to  Calamilet.  Lepid-daidron.  Uloieadron,  Artitia,  Sigillaria.nA 
Stigiiiaria,  nre  figured  and  described  under  the  collective  name  of  i^fV- 
lUIu-».  He  docs  not  represent  any  kind  of  fern  ;  but  be  mentions  la  thf  in- 
troductiuu  that  most  of  the  specimens  of  fossil  plants  from  the  carboDifeRW 
arc  mUeen  (ferns).  After  him,  in  1820,  Granger  mentions  without  desaip- 
tions  a  few  specimens  of  coal  plants  from  Zanesville,  Ohio.  From  that  lioK 
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I  1838i  Oranger.  Cist  anil  Pruressor  Sllllman  seni  a  iiuuiber  of  sprdmens 
BroDgDiarl,  nliu  whs  llicti  uogaged  )□  llie  publication  uf  bU  greiil  work 
on  tbo  QurnorthocoHl,  In  1831,  Professor  Billon  duBiribed  wiili  flgurei! 
ftM'ttamlelKe,  (Lepidoirmlnia',  sentW  him  from  Montrose,  in  BoKlCnrd 
Dam/.  PennsyUsnU."  In  1833.  iLo  same  autUor  remarlu  lliiit  Pnirt-Mor 
ivatv  Hull  hail  made  in  Penn^iylrania  the  most  oitenslve  colteciion  ot 
igeublu  fossiU  tbal  hitd  hitherto  been  made  on  this  con'.inent,  and  giTee 
c  nnmea  of  sis  species  nlHch  hiid  been  dolcrmined  by  the  aid  of  Brong- 
bn's  figures  and  descripUuua,  adding  thai  he  had  beFore  him  iwcnty-Avc 
ined  specie*  from  the  coal  measures  of  Pennsylvania.  Already  in 
11  tlie  dMcriptioo  of  Paeoidtt  Bronj/niartt  was  published  by  Harlan,  who 
Idbcovered  il  andmenlbnud  it  before  as  i^.  AlUjhaaUni'i'.  Tliis  8pecie!> 
s  later  radtfscribed  by  Hall  in  Pal.  of  Nevr  York,  as  F.  Harlaai,  and  later 
UlO&ppurt,  inhU  Flora  of  IhuTmnsitioii  measures,  rcndereda  just  tribute 
T  biiDiage  boiii  to  Uarlao  and  to  Hall  In  describing  It  anew  at  Harlaaia 
ItilUi.  I  And  iu  the  same  historical  record  of  Professor  Lesley,  mention  of 
•pleodld  oollection  of  coal  plants  made  at  groat  eicpeuso  and  presented 
tlie  Geological  Society  ofPeaasylvania  by  Dr.  Martin.  This  cnlleclion, 
Hein^  has  been  lust,  Then,  of  a  plate  of  fosail  plants  of  (he  New  Red  of 
irglnla,  by  Mr.  F.  0.  Ckuison ;  farlliur  on,  a  paper  by  Harlan  on  coal  plains, 
lar  tpvcles  of  which  arc  (igiired  ;  and  later  still,  some  remarks  Trom  the 
une  naturalist  upon  a  s|H3C^es  of  Equital-im  referrable  to  AnUrophslliUi  or 
Mnidiifia.  To  this  I  may  add  the  record  of  a  mumjir  published  in  1837 
T  Dr.  nUdreth.  in  Silliman's  Journal,  where  this  able  geologist  and  noble 
nn  baa  flgured  a  number  of  coal  plants,  mostly  undeecribed  and  without 
unes,  sutnt'  of  th'm  of  inde6nite  relaiiooships  ;  and  uf  another  memoir 
nbtlshud  in  1817  by  Dr.  Teschmacher  of  Boston,  whu  menliunslwenly- 
rur  Biiccles  of  coal  plania  from  Massachusetts  and  Ilhode  Island,  some  ul 
gm  flgured,  and  more  or  le^  distinctly  rcferrable  to  species  known  from 
9  works  of  European  authors.  For.  at  that  time,  the  coal  flora  of  Europe 
d  been  alreitdy  studied  wllli  great  activity,  and  besides  the  works  of  tlic 
ler authors,  Schtotlhelm.  Artis.  Liodltiy  andQutton,  Sternberg, KhichliHvc 
It  nuUdng  of  their  scientific  value  even  to  our  time,  the  pnleoltotnnlsts  uf 
had  for  points  of  comparison  of  tht'ir  fossil  plants  the  Flora  of 
nngnlan,  and  his  numerous  memoirs  on  coal  plants  published  from  1821 
)  1844  ;  a  pamphlet  of  BiTgiir  on  the  fruits  of  the  coal :  Corda's  Deitil^e, 
■pJendid  work  on  the  internal  structure  of  fossil  trunks  and  stems  ;  Oer 
'»  work  on  the  fossils  of  t  lie  carboniferous  of  ffettin  ;  Goppert's  Systems, 
I ;  and  later,  his  genera  (Gallungen),  publbihud  from  1841-48  ;  Gutbier  . 
'ngcr  on  the  Calamit^i ;  and  less  important  memoirs  uf  authors,  Binney, 
cUills.  Bchimper,  Roenn'r.  etc.,  who  have  now  become  far-famed  by  no- 
Ma  works  on  ihe  vegetable  paleontology  oflhe  coal. 
Prum  this  rapid  synopsis  It  may  he  seen  how  little  was  known  of  the  car- 
minmnis  Ilota  oi  North  America   when,  in  I8.il,  I  was  called  to  Join  the 
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cnrpe  of  Ibp  flrsi  Oeologlciil  Snrvi-y  of  P^nnsyWnnin  m  PaloohatMibt,  ud  I 
,  WHS  ihen  requesitMl,  not  merely  to  collecl  aiKl  study  llio  wi«l  pltnn^  I 
Mut  (n  give  Bti  RFcount  of  ib«in,  Imt  to  find  in  rvgnrd  to  their  sintifnpU'  I 
cnl  distribuLion  vime  datn  wbich  niiglit  bo  of  appllcAilon  fur  the  >)in«nil-  i 
DStion  of  liie  relative  position  of  llie  coal  beds.  I  went  to  work  Xhen ;  ta  I 
■when  I  l(y>k  oon  upon  thosf  flral  rei>«>rchcs  uf  mtnr,  I  cm>  but  f««l  t  dMp  i 
senate  of  commiBerallon  Pt  thai  student  of  AmerioiD  [wli-DlntAnv  wlio  tti  ' 
never  before  seen  an  Amrri'Tan  siiecimen  of  fossil  plnnls.  and  wlio  »•  ( 
called  to  prepare  a  fuTI  reord  of  a  flora  wlilch  after  tweoty-flre  jaw  j 
of  Incessant  work  is  as  yet.  and  will  ever  l>c,  ini^omplnte  ;  tuid  tn  dl-  ] 
Fide   upon   problems  aa  far  from  lion   now,  after  the  miiltlplieil  ft-    ' 

scnrrhM  of  a  morr  nf  nnlitrallHls  of  ihe  highest  slandlne:,  as  thn 
ware  thirty  yeaTa  ago.  And  thlti  coniniisemtion  does  not  ap|>ly  merd;  ' 
tn  the  results  nf  Ihu  work,  but  l/i  the  lalior  itself.  I  had  as  yel  nenr  ' 
hnd  finy  collectloD  of  mal  plants  uf  my  own.  and  thus  bad  no  |i"liti 
of  comparinon  whnterer.  1  had  merely  titndied  these  plants  in  mm 
of  the  more  iinporiani  cabinols  of  Euroiie.  especially  that  of  StnsbuDr^ 
which  bad  Airolstacsl  lo  BroDgntarta  Inrgie  partof  ihi?  materinls  usHlfarl 
Flora,  And,  except  a  eopy  of  Sternberg  lent  to  me  by  the  dlreetoruf  Us 
surrey,  I  luui  no  books.  Tlie  worit  had  to  lie  done,  however.  Bpendln|din> 
evnn  whole  weeks,  npon  I  be  great  heaps  of  black  ihalc.  now  aucb  a  nisrkol 
fealuro  of  the  lnnd«cB|<e  of  the  Anlhrnrite  fields;  eiilting  and  mraingotit 
those  ihalcs,  somnilmce  heated  hy  the  sun  to  such  a  degree  that  Ihey  iw 
bmrdly  betaken  into  the  hands  ;  eomparing;  incomplelefh>ginentsiDlt7i>f 
to  reengni7.e  tbe  original  characlers  of  Ibe  plants  ;  carefully  coMeciiDe  tH 
that  seemed  of  any  value  (o  my  puriiose,  and  hiiapins  and  ironsjmniii; 
lots  of  Hpccimens  on  my  back,  however  grunt  tbe  dlstanees  migbt  be,  I  id 
8»on  materials  enough  at  my  command.  For  ilien  most  of  tbe  mints  nrc 
ni'w  oponin^;  the  abates  were  )C<^ni; rally  taken  out.  and  lay  uncurend. 
and  some  of  tbe  ooal  beds  were  very  rich  In  fi>ssil  remains.  Moreoiei.  I 
found  already  some  fine  cabinets  of  fossil  plants  open  to  me  fur  euini- 
nation  ;  thai  of  Mr,  Clarkwin  of  WiUeslrarre  ;  of  Mr.  Jones  of  Carbondik. 
iMrth  very  intelligent  f:cnllemen.  superintendents  of  cout  mines  ;  andnunj 
fine  Bpocimens,  Itolatod  as  curiosities  by  hotel  keepers  or  Und  propripiiii* 
wem  presented  lo  the  mrvpy.  All  Iheso  specimens  after  being  evsninrf 
and  labeled  by  a  No.  of  order  corresponding  with  those  of  ray  book  oJnf 
crences.  in  which  remarks  on  the  speciflculion  were  written,  were  bojel 
and  sent  M  the  address  of  Professor  Itogers  at  Philadelphia ;  except,  lw« 
ever,  those  which  hwi  lo  N:  fljrnred  for  the  plates  of  Ihe  report,  or  wliiciu 
yel,  of  uncertain  relation,  biid  tii  be  more  carefully  studied. 

At  the  suggestion  of  Ihi;  director  of  tlie  survey  I  bad  prepared  (brptil>- 
1ic;iliorL  in  tbe  Boston  ,Irmmal  of  Natural  History  (Augusl.  Wit  ii 
■lirld^d  dencriplion  of  Ihe  new  species  of  fossil  plants  found  in  III*  n*! 
nelds  of  Pennsylvnnia.  But  the  final  report  was  mostly  made  attb«boi 
of  I'rof,  Ilnscrs  at  Boston,  where  all  the  ipeciroena  of  the  surrey* 
tlicii,  and  where  I  <ipent  three  months  in  a  final  review  to  clnae  the  m^ 
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lh«  f'ia»il  nura  ufllii-  «kvI.  Wlian  I  (l''Iivoreil  U.  it  wa»  witli  Llia  under- 
odlng  [bal  I  shnulil  linve  tli«  privilego  nt  reviewlug  Ibe  nUDQicrlpt 
bra  !i  was  delivered  to  ili«  |)rinU>r,  or  hi  least  or  currectln^  tlio  )ptl!ey- 
mb.  Btit  I  liB.ird  notliiiig  in  ire  aboiil  it,  uor  a  «onl  from  Pn>f.  ftigers  ; 
1  tUua  I  BUi>))oaoU  tlini  iLe  pulilitatUin  or  the  report  liad  been  abandoiitnl : 
ten  I  icceived,  In  1838,  a  printed  copy  nrthe  plules,  with  a  note  rL-quett- 
t  me  to  oorrect  tliem  ir  1  Touud  it  advisable,  and  mtlng  that  the  report 
la  alnwrdy  deHnitety  printed.  Of  course,  us  1  hiul  no  copy  -jI'  the  nianu- 
rjpt,  nor  any  priKiF  prima,  I  could  not  correct  the  plates,  which  are 
■treovur  satlsructiirily  rngraved.  It  ia  not  necrssary  tuany  ilint  in  <Muld 
>  revi«wud  the  memoir  berure  lla  |iublii-ation  it  would  have  l«en,  If  m^t 
rttlen  entirely,  at  lettst  grea  ly  miNlllled  ;  f<>r  afier  eome  yean  of  Tvir- 
ivwarclics  for  specimens  of  coal  plants  in  the  Pennsylvania  anthraHie 
ilda,  I  should  hnve  had  some  important  currectioastoroake  and  a  iiunilwr 
Inlsretting  dala  as  addiliune  to  il-  Fur  indeed  iU  phnt9-i>li>j;y  in  very 
at,  the  descripliona  incomplete,  and  snoie  of  the  «tiecles  incorrectly 
xa«i  ;  tbo  nrthngntphy  of  the  Latlu  names  e«(ie(;iaily 'Is  almminalile :  hui 
It  U  the  saute  for  tli«  nomenclature  of  Pnif.  Hogera,  the  printer  la  ac- 
DDtable  for  the  duruct.  Even  on  Ibe  suhjcct  of  incorrect  determinations 
•pc-cieslictle  boa  been  criliciMd  of  ilie  memuir  by  Burojiean  anlbors,  and 
9  continued  examination  of  a  great  numt>cr  of  B[>itcimeiLs  up  to  this  lime 
a  ounDrnied  tliein  with  few  eiceplinns.  AtltrophgUiUn  omtlU  and  era*- 
Mut(>BTe  fruiting  branches  now  ri.-ferred  by  some  b  <lanialaln.4nnilari<i, 
tithtttVt  UpheiutpkyUam,  by  myself  alill  la  At'trophi/UiUs.  Thucliarac- 
•t  of  these  remains  are  now  known  by  specimt-ns  as  cooiple  e  as  may  Iw 
talaed  ofpatriSed  veguiable  organisms:  their  relation  Is.  however,  noi 
Uroilned  upon,  and  li  siilt  in  diwusalon  among  European  au  bora. 
EaUopteri'*  ob'fuf'i,  of  which  a  mere  fragment,  seemingly  far  too  Ineoin- 
!|a  for  satisfoclory  dclenuination.  is  repredeiiied  PI.  I,  was  hitur  dii- 
r«Kd  at  the  same  locality,  in  whole  pinns,  which  show  the  same  cliarar- 
«  «nd  Khiilon  as  marked  In  the  flrsi  descripiion.  Cge'oplerii  i  Neitfap- 
•ia)  JlmbriaUi  bws  not  only  been  found  nt  dilFerenl  plac4.'s.  especialjy  in 
iiiola.  always  representing  t'le  chariiciers  originuUy  ascribed  to  it.  but 
Bo  Prot  tleer,  who,  when  the  species  was  Qrst  published,  consideri'd  It 
kB  Imaginnry  or  abnomiul  represenlntion  of  leaves  of  ferns,  lias  il  liiiw 
NU  the  anlbracite  measurcaof  Switzerland,  and  has  deacrilied  two  species 
■Iftrfcably  simllur  to  or  perhain  identical  with  It.  The  splendid  Xeurop- 
•ii  Ros^nii  has  been  found  again  in  many  xpi-clmena.  at  the  same  and 
i1y  locality  where  It  hail  been  originally  discovered,  preserving  iu 
entity  ot  cluirnc'era.  Anoiher  specimen  also  has  been  obialned  of  the 
iwrly  bmnchinij;  Sph-aopterit  Neabtrryi,  wllb  the  same  peculiar  forking 
ll»[dnna:.  A.nd  the  Ltpidodtadron  siieciea,  though  multiplied  too  Sui 
\o  Schiniper.  have  been  studied  fhtm  an  immense  number  of 
from  the  lower  plant  bearing  strata  of  the  whole  extent  of  the 
ih  A.meriC!ku  coal  measures  and  their  speclllc  charHCt<irs  have  been 
111  pcnistent  upon  large  trunks  and  upon  small  branches,  therefore  wl:b 
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llic  RDin  at  very  different  »l7.o.     Borne  corrvCinria  Ii&vk  tu  be  fiiade,  M«)d' 
iiliOTp,  but  ccrUlnl;  nol  more  llian  would  lip  ilcninnded  for  n  work  of  ikit 
kind,  pursued  under  the  moflt  unruvoruttlecircuiiiHlancaa,  twenty  yf»n»l 
ita  publication. 

After  the  close  of  the  survey  or  of  Ibe  etplontloD  under  llii;  ilirvcllnii  a(- 
Prof  II.  D.  nogen,  I  Iiud  continued,  on  mj  own  accounl  wid  k 
ex]ieiiBe,  the  exploralions  for  the  s'  udy  of  Ibe  con\  plants  of  the  uillindia 
floldB  of  PeniisylTHDls.  InthefnllonSS?,  uhnc  slopping  at  PotUvillr  Hit. 
the  examinul'in  nnd  dererrniDiition  of  b  Urge  lot  of  spcrlmens  of  fiid 
pUniB  in  llie  cAbioet  of  the  Pott»viUe  Scientific  AssociBtion,  I  was  r«qii<*ud 
hy  some  meniberi)  of  tlie  society  to  pre|4tro  n  calalo^w?  of  bU  the  Kf««M 
whicli  hud  cotiie  under  my  exiuni nation  in  Peuusylviioia  and  other  Slain 
including  the  «p«cie«  which  I  bud  then  recn^tniKed  in  the  PoUsville  eati-  i 
net.  Tlii«  attftloguc,  itolWerud  February  1858,  wbs  immedUtely  pub- 
lished. It  comprises  ibe  names  ofSSQ  species,  including  those  coiHcd  Tnm 
a  list  of  the  speciun  of  c<«l  plAQt*  from  Ohio  by  Dr.  Newberry.  Mict  ef  ' 
tha  species  descrihod  in  my  report  to  Prof.  Rogers  sre  nanied.  and  form  [III 
krgi'St  t«rt  nf  il  ;  siime  however  being  left  out  as  uncertain,  otbere  sildid 
and  descril>ed  and  figured  as  new.  No  reference  Is  made  in  rbis  nUaiotne 
Ui  the  Pennsylvania  Oeulogicul  Report  for  the  good  reason  tliat  I  did  Dot  . 
know  If  tills  reitnrt  should  ever  appear  in  print.  Bat  as  the  new  s|wrM 
ilcscrlbc<t  in  it  hud  been  already  published,  and  tlieir  name*  were  thin  '| 
public  property,  and  as  the  others  were  those  of  specica  descrilwl  bf 
Europetut  authors,  I  was  then  and  am  now  still  unable  In  see  brnn  ilu 
pHblicaiion  of  tliis  cii'aloiriic  could  lie  ciiiisiilcred  n»  n  lin'acli  of  lil'mrr 
obli^iion,  according  lo  the  expressions  of  the  Pennsylvania  report,  p.  Sifl. 
It  is  certaioly  needless  to  say  any  more  on  the  subject. 

I  bad  at  that  lime  become  acquainted  with  the  fossil  flora  of  the  Peirn- 
aylvanla  coal  measures  quile  as  sufficiently  as  I  thought  needful  for 
my  puriMwr,  nnd  I  was  anxious  to  pursue  the  exptoralinn  in  other  iwsl 
fields  In  onler  to  be  able  to  study  the  characters  of  the  vegetation  of  ihe 
coal  at  distant  localities,  for  the  elucidation  of  more  important  quesli<ii). 
those  esiiecially  refernble  to  the  geographical  and  si  rati  graph  leal  dii- 
trilmtion  of  the  species  at  Ihe  carboniferous  jieriod.  Pot  it  would  nol  <lolo 
attempt  to  extiosc  a  history  of  the  American  coal  flora  merely  from  itit 
oblained  in  Pennsylvania.  With  this  Idea  I  began  a  uen  series  of  field  eipl«- 
ratUinn,  and  the  examination  of  all  the  collections  of  fossil  plants  to  irhich 
I  could  gain  access  :  and  this  work  has  been  pursued  nearly  unintemiptrdlj 
until  now.  First  I  went,  twice,  along  the  Ohio  river  from  Pomeroy  down  lo 
(lallipolis,  and  up  the  Kenawha  river  lo  the  salinea  of  Charleslown,  Vir- 
ginia. I  liad  then  the  opportunity  to  see  Ihe  cabinet  of  Dr.  Hildreth  si  JU- 
rlctia.  and  (o  bei;in  with  this  Justly  venerated  geologist  a  series  of  retstioss 
and  mutual  coinmiinicilions  ciniinued  to  liis  deiilh.  At  Charles-own  I  Iml 
:w<'esH  lo  a  fine  cabinet  of  specimens  of  Ihe  Rev.  Mr  Brown,  wliobadanan 
herofin'ereslineand  new  species.  I  collected  myself  good  material  fbrftndy 
in  the  mines  worked  lh?n  above  that  place.    I  visited  the  more  JDlemiiBg 


403 


rLc'fi 


tionsnfthecnal  mcMiircsof  OUio  ;  twice  the  miuesofCuyalingii  Fulls  ; 
Be  slung  lilt  rnllrowl  fnmi  Clovelantl  w  llio  rooutli  of  Tellitw  crei-k  ;  the 
Jslmtn  under  tlie  Plinl  ritlge  near  Newark;  Iliose  at  ZnoeavUle.  nod 
wn  the  Muakiugum  Hvit,  llius  passing  over  the  caa.}  Qelda  In  varluus  ill- 

tlOQB. 

'  hAd  Iwcn  twrure  lo  Naslivilto  In  eee  Profi'ssor  Trgost  and  liis  cule- 
ited  caliinut  of  lulncral  eperlinetis,  wliklk  bud  tlie.i  scarcely  anyltiing 
ffnibk  to  vegetable  piileontolngy.  I  t<mad  laiur,  Iiowen-r.  hi  Leitanon, 
the  collectiiins  i>(  Prof.  Jns.  M.  SalTord.  SttiU.'  Geo'.nglsi  of  Tennessee,  a 
9  lot  of  remarkably  well  preserved  impiyeslons  ot  fernB,  wiiL  book-  hard 
tits,  CarpolithM.  Trisonoearpei.  some  ufthem  new  species. 

priTnie  researches  becoming  too  expensive  for  ray  very  limiled 
ins.  and  also  tno  lliile  produL-iive  in  ivsulic  of  importance  to  my  re- 
v.hes,  I  readily  accepted  llie  proposition  of  Dr.  D.  D.  Owen,  lo  join  his 
pt>  of  aesialants  on  Ilie  Geological  BUile  Surveyof  Kentucky,  and  ^uve  to 
work  two  or  tliree  montlis  each  year.  These  exploratioDB  were  of  litlle 
JUnI,  and  did  not  afford  any  valuable  discoTeries  in  vegetable  jiuleon- 
gj.  For  except  the  coni  beds  of  llie  upper  siage,  worked  for  the  use  of 
AiIiM'b  a^ong  llie  Ohio  river,  and  which  bad  no  fossil  remains  ofplunls. 
It  of  tliosc  exposed  inland  were  then  unopened  for  want  of  cuminunlca- 
'*,  and  tlins  I  had  rarely  any-  opportunity  to  get  good  specimens, 
bo  results  of  the  gcologinal  reeonimiiiirtct  in  Arkansas,  under  the  same 
!Ctiun.  were  far  more  valuable  iind  inleresling.  But  here,  again,  it  was  im- 
ilblc  U)  slop  at  peculiar  jilaees  for  prolonged  investigation  for  fossil*.  80 
■iw)  were  the  esplonilions  made,  willi  the  netiussary  Incumbntno!  of  a 


1)1,  that  for  tlie  examination  of  the  flnest  ex^MisIlio 
il6^  where  lli«re  was  an  abundance  of  specimens,  w 
ir  nf  time.  This  exposure  was  at  the  top  ofa  muunti 
I  no  (bed  could  be  got  for  ilie  liorses,  and  arriving  >i 
evening  when  It  was  already  nearly  dark,  we  hail  Ic 
ibua  was  Tost  the  only  good  opportuulty  I  had  to  i 


of  a  coitl,  that  of 

in  where  no  water 
the  mines  late  In 
leave  at  daybreak, 
impure  the  ciiarac- 
»of  Ihcsub.cnrbiinlfkmiis  Horn  of  that  S:ale  with  those  of  the  true  carbo- 

la  of  the  Baslcrn  basins. 
The  six^cimi'QS  hastily  securrd  in  that  sliorl  time.  Imwever.  proved  very 
Ituble  :  for  if  ihey  did  not  represent  a  number  of  species  sufflclenl  Tit  a 
)«nnlnatl(in  of  the  geniiral  character  of  tiie  vegclatinn,  they  showed 
Ml;  D°w  types,  as  inay  be  seen  in  llie  second  volume  of  tlie  Arkansas 
nloeiotl  Report,  where  they  have  l)eon  described  and  figured  in  live 

>xp1omtions  in  connection  with  ilie  Geo'ogical  State  Survey  of 

•,  per  contra,  very  productive  in  valuable  discoveries  in  ro'aiion 

tbo  flnni  of  the  cuii1.  The  very  able  chief  nf  the  survey,  A.  II  Worihen, 

I  gnvtt  not  only  to  the  dlrt'ctiim  of  the  work  the  greatest  energy,  lonk- 

Ha  every  pctsilite  opportunity  of  examintng  himi^If  the  coal  strata 

MB  station  was  still  uncertain  ;  hut  whenever  we  bad  chances  of  oblain- 

he  garu  me  sufflcient  time  and  liis  0 
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collcciiiinswhich.  troasfprrLdlo  the  Ur^e  State  cabinet  of  SpringfieM,  wen 
afterwards  exntniaed  and  detennined  at  kisore.  Borne  localiiies,  Irke  ihM 
of  Mr)rrii,  QruDily  county,  fur  example,  where  tlie  vegeWlile  frngiucDis ii*  j 
preserr»d  loth  In  wtft  sliale.  and  in  very  tutrd  cancreliuns.  afforded  a  ntt  | 
oppiirlunUy  for  Ibe  study  of  a  local  dlslribulion  of  Ihv  coal  flora  anil  I'siot 
a  ri'iuarkalili!  eipoBltlon  of  ils  rtchneaa  and  luxuriance.  For  Ibp  cm- 
cretliins  there  hold  in  preservation  sonie  of  (he  aniBll  and  aoft  regctabk  n- 
mains  wlilcli  are  generally  dtalrojed  t>y  a  prutrac'.ed  maoeraUon  in  poroBI 
ntatiTlaU  like  ahale  or  snndalone.  There  were  mnreovet  at  Horra  w 
private  c»hln  eta  of  gentlemen  Intereated  in  fbwil  botany  by  the  bMUtfof 
the  specimens  obtainable  In  the  I'.J  tlioae  of  Jna.  Etch,  B.  S.  Stnu^ 

Prondei,  Armstrong.  These  wi;re  ki  '  opened  for  my  exatniaaliDn.  at 
aRbrded  abundant  matctlala  for  itudy.  The  essentUl  reaulta  of  tbc  pnlaiy 
botitnlcal  explorations  in  Illinois  are  exposed  In  the  second  and  fonrth  tdI- 
nmes  uf  the  Geological  Reporla  of  that  Btaie,  and  their  importanre  tni;  hi 
judged  by  the  labk  of  species.  Vol.  IV.  p.  471,  whoso  nuinber  aiununra  W 
Iwo  hiindrt'd  and  Iweoly-alx,  n  number  nhich  baa  i;ren  greBily  ioc'inutd 
stDcc  then.  8o(ne  of  the  species  recognized  in  the  flora  of  Murriii  sre 
extremely  ioterestlng.  remarltsble  Indt-ed  for  characters  which  luul  do- 
where  been  reoognized  until  then  In  the  vegetation  of  coat,  and  thidi 
therefore  might  be  supposed  to  be  somewhat  Imaginary  or  derived  Irouiafr' 
scare  specimens.  These,  however,  lilie  Nanroplerit  VtrbtnafatiA  S. 
pathgiier maot liie  second  volume,  have  (wen  re-discurercd  In  better spid- 
mens,  though  tlie  flrsl  were  alreiuly  sittisfactorily  determined.  Ai.d  this  ini 
the  more  npiwrliine  thnl  Ilie  flrsl  mid  only  specimens  used  for  exempliflcn- 
tion  and  belonging  to  Mr.  Even  had  been  lost  by  a  fire  which  destroyed  till 
whole  property.  This  second  volume  also  figures  some  peculiar  species  >o 
which  is  attached  a  double  importance  and  significance,  by  their  own  chsr 
acters.  and  by  their  relations  to  types  generally  considered  as  strangen  to 
tlie  carboniferous  formations.  Of  these  I  will  a^y  RometbJDg  more  sft(r 
liniahing  the  enumeration  of  the  means  employed  for  increasing  the  smounl 
of  malerials  serviceable  for  the  study  of  the  coal  flora. 

Willie  occupied  with  the  surveys,  1  had  always,  in  pursuance  of  Ibe 
same  plan,  looked  for  every  opportunity  of  examining  local  collections  or 
encouraging  local  researches  for  specimens  of  fossil  plants.  The  sitecimens 
of  Amherst  College  liad  been  entrusted  to  me  for  determlua  ion.  1  bid 
seen  also  tliose  of  Yale  College,  those  of  Prof.  J.  D.  Dana ;  determined  the 
s.iecies  in  the  cabinet  of  Princeton  College,  and  established  correspond ence 
for  exchanges  or  communicaliuns  ;  among  others  with  Hr.  T.  H.  Clark. 
of  Ne<v|)ort,  R.  I,,  wbo  bad  for  a  long  time  collected  specimens  of  pl4Bla 
trara  llie  coal  of  Mount  Hope,  which  by  and  by  gave  a  very  interesliog 
contribution  to  the  North  American  coal  flora.  More  recently  a  new  lighl 
was  thrown  into  the  obscure  question  of  the  vertical  distribution  of  Ibe  cmI 
flora  and  upon  the  characters  of  its  groups,  by  the  commiinicalion  ofi 
whole  cabinet  of  fossil  plants  from  the  coal  fields  of  Alabama,  sent  forrtf- 
termination  by  the  Director  of  thatdeologlcal  Survey,  Prof  Eug.  A.  Smilli. 
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A  lucre  catalogue  uf  the  niirocs  tins  Wi-n  publlsLtd  in  lUc  first  volume  of 
flwl  rt'port.  together  with  b  reference  lo  the  groU|i  iir  geologlcdl 
lion  inilimtei]  liy  lUese  planti.  The  remarks  llien  made  on  this  BUtv- 
JkI  have  been  confirmed  lijaiiliBequenieuuinmiiicutiiiDB or speciiiienatVom 
the  Hunc  coitl  fields  ;  lUoM  of  Mr.  T.  II.  Aldrich,  [iroprietor  of  the  Honte- 
vallo  eual,  nod  uf  Mr.  Tlioa,  Sharp.  Superlnlcndcnt  nfllie  Newcastli:  Cum* 

nee  my  connection  with  the  Second  Oeological  Survey  of  Penneyl- 
VBala  oKplomtionB  of  the  same  kind  have  been  puraued  wUb  renewed 
■divity.  and  these  havti  been  atlll  mnro  Ihiitlul  and  more  Jnterrallng  tlittn 

B  of  old.  They  have  greatly  Incrensed  and  niulti|i1ied  the  Held  of 
Ksearches,  consiiiDtiy  adding  new  materials  lo  iliose  which  were  at 
band,  and  tliua  showing  bow  great  is  tlie  richness  of  the  vegetation  of  the 
C««l.  and  how  backwards  we  are  yet  in  our  an^uaioiance  with  ii.    We 

:  now  B  group  of  fitssll  planls  fi^im  Clinton,  Ho  which,  eotli^cled  by 
X>r.  Briits  in  lower  carboniferous  very  produclivu  shale,  not  only  repre- 

I  luony  new  spcciea,  Imt,  taken  in  the  whole,  alTurds  a  fair  point  of 
oompartson  for  the  western  lower  coal  measures.  Another  from  tlie  Can- 
nelton  Coal  of  Beaver  county.  Pa.  (Cuul  C,  of  Lesley),  wliere  M.  J.  P. 
MttDsfleld,  Ibc  proprietor,  hoa,  at  great  expense  of  time  and  money,  pur- 
vned  syslemalic   explorations  in  the   roof  shales,   which   lliere   hold  re- 

is  of  pUnU  in  profusion.  This  local  flora  will  become  an  Imt>orlunt 
ivprcM'ntatlvo  ofthe  vegetation  ofthe  middle  pan  of  tlie  lower  carbonifer- 
Prof.  WortUen  has  sent  a  lot  of  plants,  some  of  Ibem  of  new  and  re- 
nurkable  types,  ftvmunderthe  Chester  Limestone  of  Western  Illinois  :  and 
Prof,  E.  T.  Con,  amiiher  not  less  interrsting  from  the  Whelstone  grit 
of  Indiana,  which  overlies  the  same  sub* carboniferous  formation.    From 

lamc  geologist  t  have  had  for  determination  a  number  of  specimenfi  of 
ruooids.  or  remains  of  marine  plants,  very  remarkable  in  their  typical 
Telitliuns,  all  discovered  in  the  cuul  meastires  of  Indiana.  Tliough  lliese  do 
not  belong  to  the  Pennsylvania  survey,  and  have  iM^cn  descrilied  lii  the 
last  reiK>.l  uf  Indiana,  tbey  pertain,  of  course,  to  llie  Coal  Flora.  And  more 
Mill,  wc  have  received  from  Illinois  a  lot  of  specimens  from  Ibe  pseudo- 
irboniferouB,  representing  plants  of  Ibe  same  characters  as  lliose  diBcovered 
hy  Prof.  S.  B.  Andrews  in  the  Waverly  Sandstone  of  Oblo.  This  com- 
muiiicution  is  due  to  Mr.  S.  n.  Soulbnell,  of  Fort  Byron.  111.  who  dis- 
covered also  at  alM>ut  the  same  horizon  specimens  of  one  of  the  species  of 
foe  (Ids  described  fn  the  Indiana  report, 

Last  fall  I  visited  twice  the  aub. carboniferous  coal  beds  around 
ftlwroa  and  Youngstown.  to  ascertain  the  cliaracter  of  their  vegetation, 
id  obtained  valuable  sjiecimens,  some  of  them  of  new  spedes.  I  made 
ktoo  A  short  tour  of  exptnraiion  in  the  basins  of  the  Swalara  river  and 
R«u«li  creek  lo  compare  once  more  the  plants  of  the  Mammoth  with  thow 
Df  the  Balcm  vein.     Besides  the  specimens  found  by  myself,  a  number  of 

r%  were  then  presented  lo  tlio  Survey  by  Mr.  T.  Price  Wetherill.  of 
Traraont    Mr.  W,  liorenz.  Superintendent  ofthe  Pbilodelpbia  &  Reading 
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R.  R.  (tirtcied  the  reioftrchM  to  the  more  Intcivsiing  looililipi.  |irk-wnli4 
lo  jav  r11  tliR  Bpocimens  round  by  liiuisclf,  and  when  I  returned  to  Phibr 
deliih'iB  ffive  me  Lite  privilege  of  examinlni  his  cabinet,  lo  aelMl  tiam 
it  ttll  tlie  materials  which  might  be  oftue  lo  my  work. 

The  InHl.  but  not  the  least,  Imporlant  commoDicatinn  to  l)ie  Surr*)'  b 
due  to  Mr.  S,  S.  Strong,  nt  Morris,  111.  I  have  alreAdy  rvmarltod  upon  Mi 
cabinet,  wliich  was  opened  for  my  rcssarcbcs  in  connection  witii  th«  ttw- 
logical  Survey  of  Illinois.  Since  iliut  time  tbii  proflcient  explcircr  of 
vegelaUle  reni^ns  has  canstantly  increased  his  gpkndld  CollecUun,  eefnadtSij 
from  tlio  nodules  of  Mamn  creek.  Lately  lie  proposed  that  I  should  g«  *» 
Morris  to  make  a  tklr review  of  hisBpcci..LenRand  to  determine  tbem.  offer- 
ing  to  the  Survey,  as  a  compensation  to  my  work,  all  thoee  niilcl)  I  ilwiild 
consider  AS  n^presentutivea  vt  very  rare  or  new  specfcs.  This  examlnalkm 
has  added  an  imporliuit  s'ore  of  ranterialB  of  great  value  to  tboae  whicfa  we 
hod  ttlnuiily ;  and  It  ii  evident  tliat  liy  the  addition  of  a  number  of  spMtei 
of  various  types,  eltlier  new  or  not  observed  before  at  Morris,  we  tiavr  la 
thtt  flora  Dflliat  locality  tlie  best  poMible  point  of  oimpariann  for  genlngital 
distrlbutloQ  ofllie  coat  flora  :  while,  by  its  station  hetween  the  twoeueniiit 
subdivisions  of  the  cuul  roensurea.  it  offi.*n  the  same  Mlvantagna  fir  jiidfin; 
of  tlio  moditlcatloDB  of  tbe  plnntd  in  passing  from  the  aub  curboniferou 
upwiirds. 

To  ctnsrt  tills  cuuinemtKm  of  the  resources  now  In  nlor^  for  The  pr>>|Mn- 
tlon  of  the  North  AmeriCH  CohI  Flora  I  liare  still  to  mention  the  iiulilia- 
tlons  made  In  this  country  upon  the  sjime  subjecl .  tor  of  oturse  this  Flni» 
liiis  to  t«kc  into  conBldoriillon  the  marerialB  used  in  the  prcpnmtinn  of  ilifw 
works.  The  most  important  ones  are  the  memoirs  of  Professor  J.  W.  !)«■■ 
sim.  iif  Montreal,  who  has  studied  for  years  the  Devonian  ami  lower  carln- 
nlferous  floras  of  Canada,  and  of  the  Western  States  with  a  paticnre  and 
InduHlry  which  Imvc  jnslly  rendered  his  name  famous.  After  this  in  it- 
gree  of  iin|>ortance  we  have,  in  the  flrst  volume  on  the  Paleontology  of  iIk 
Oeohigieal  IleportB  oFOhin,  a  valuable  monography  of  fruits  of  the  carboDi- 
fcrous  by  Dr.  Newberry.  It  throws  much  light  upon  the  true  character  ur 
those  vegetable  remains  so  rarely  found  in  a  good  state  of  preservation.  Mid 
so  difflculc  lo  study,  es[iecially  In  regard  to  their  relationships.  A 
nuuil>er  of  tliem  had  been  briefly  described,  by  the  same  author,  in  the 
Annals  of  Science.  1853.  The  second  volume  of  tbe  same  Report  Is  en- 
riclied  by  a  memoir  of  Profcsssr  G  B.  Andrews,  upon  species  of  fos^ 
plants  discovered  by  himself  in  the  formation  of  the  Waverly  SanHB'nne  oT 
Ohio.  By  the  precise  descriptions  and  the  splendid  iltuslralions  of  the  spi- 
ciea  representing  new  iy|ileal  forms  of  the  vegetation  of  the  coal  Ihisnitra- 
olr  Is  inilecd  an  ini|>artant  contribution  to  vegetable  paleontology,  ffe 
had  hud  liefore  upon  some  species  of  the  Ve»pfrlin«  of  Virginia  a  loo  short 
paper  ftinu  Professitr  B.  F.  Meek,  with  two  fine  plates  of  Ulnstralioin.  rniJ 
an  nccunicy  of  description  which  so  remarkably  characterized  this  paleonto- 
logist who  leaves  behind  him  a  wide-world  repute.  This  has  been  fullonri 
up  by  another  memoir  on  the  conglomerate  serlea  of  Yirgioia,  by  fto- 
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No  I'lfttcs  are  given  as  illuBtmlloD  o{  tlie  Bpocits ;  hut 
bSBU an-  w)  uici-rully  ii('scri))U<l llmt  tlie cliaractera Hrecaaily  reciigniz<!il  ivitb- 
nt  flgiires.  [n  cnnnectlon  wllh  PnirtgBnr  I.  C.  White,  tliese  gontlt^iiica  are 
low Htuclyiii)i;ii  lilt  orrussll  )ilanuwL(Hwdig(!ovf<ry  bulueioPmrL'aBcirJoho  J. 
ItGVonBon,  but  whose  specimeaB  were  coUcctei)  by  lliemsdvea.  Tlivy  rep- 
u|i|K'r  si'CtiDD  of  tlje  carbuiiifeniuB.  apparently  toiiclilng  on  the 
^niiaR.  The  roaiilts  uf  Ihia  sludy  which  Ihc^j  Intend  to  publish  Boiin.  can 
It  Tttil  to  aiUl  new  materialB  which  uught  lo  contribute  to  the  fullneas  of 
ht  coal  flora. 

Prom  all  that  has  been  seen  above  it  la  clear  that  this  Ctnl  Flora,  In 
;>rapamtloii  for  the  second  Qeolngical  Survey  of  Pennsylvanin,  la  not  iiieri'lj 
kdascriptlou  wllh  flgurea  i>rihc  s|wcieB  or  the  coal  tneasuree  of  that  8ta'e. 
The  cnnccntmlinn  of  such  researches  within  precise  geogniphlcal  limils 
VOUtd  deitrivc  Ihem  of  any  Importaneu.  and  of  any  scientific  vulnn  ;  for  Iho 
irork  done  in  that  way  would  give  only  a  very  meagre  represjintation  of 
vegelalion  of  the  coul  period,  and  it  is  desirable  lo  know  It  In  lis  whole 
ai«nt,  as  far  na  our  acquainlaocc  with  it  lin-  adriinnud  until  nnw.  I  puT< 
Ihereforv,  lo  consider  nil  the  plants  found  in  the  cunl  measures,  frnm  the 
m  limits  of  thccantinent(Ncw8col1a.  New  Brunswick)  to  the  eastern 
borders  of  the  coal  fields  In  Knnsua.  Even  farther  West,  in  the  Kooky 
llaanliUtts,  a  few  remains  of  dlamiten  have  been  found.  They  r<-present 
nerely  two  spi?cies  recugnized  in  the  Permian  as  well  as  in  ilie  carbonifbr. 
of  Burojie.  and  they  offer  no  ^rcai  interest  by  Iheir  spiM^ilic  characteia. 
rhay  have  to  be  described,  however,  as  scrvicesblo  for  comi»r1siin  In  ease 
>f  Allure  discoreries.  And  considering  the  vertical  distribution  of  tlie  vege- 
ktion  of  the  coal,  it  la  advisable  also  to  give  lo  this  Rora  the  wiilesl  possi- 
range,  and  to  admit  Into  it  all  the  spedea  of  land  plants  recognl»Hl  on 
:  ciintinent.  irom  the  first  appearance  of  land  vegetation  in  the  iip|>er  ei- 
drlan  atntta,  to  the  end  of  the  carboniferous  i>erlt>d.  The  true  ditviminn 
les,  those  which  have  not  yet  been  observed  in  the  Calakill  or  Old  Tted 
aiulatone,  now  oonsldcred  aa  lower  carbonifonma,  are  very  few  in  nunilwr. 
more  than  half  a  dosen  perhaps.  It  is  prolmble  that  similar  or  rehited 
UpCfl  may  be  recognized  hereafter  in  the  Ime  coal  measures.  We  want  to 
>w  them,  therefore,  for  eventual  comparison.  Moreover,  tlit^y  enti^r  into 
history  of  the  coal  flora  as  anceatora ;  and  in  it5  records  nothing  should 
omitted  which  may  throw  any  light  into  the  important  iiueslion  of 
lie  development  of  the  primitive  typi-s,  reappearing  under  modified 
^rnclera.  I  quo'e  a  single  example  ns  illus^rali'm.  There  is  In  the  cool 
if  Mtirriau  species  of  ,y«urcij)tn-ti,  with  leaReia  aeemlagly  branchini!  in  an 
MOtnalous  way,  hy  Ihn  splitting  of  the  rHcliia  either  at  tlie  base  or  In  rhe 
nfddleof  Lheicafleta.  Thisspecies,  AciCTWtvA  u»  NturopUriifaKteulahi,  baa 
considered  aa  a  kind  of  monstrosity  or  a  casual  docompoaltion  ol  the 
Bomutimea  In  the  living  flora.  But  the  same  characleris 
aen  already  in  MegalopUri*,  nspecies  of  the  lowest  coal  measures :  thus  we 
Ind  tt  CODlloued  in  that  A'euTopUri*  of  Morrio,  and  thereby  have  a  proof 
af  its  perslatencc  from  the  base  lo  the  middle  of  the  carboniferous. 
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Let  tiic  now  aaswer  Ihc  qocallnn*  which  tlie  *bnre  cxpodlloa  ■ 
■iiggeali'd.  What  la  the  piirpuee  of  this  workT  Wlwt  ■ 
Blrmd;  oblaioed  from  (he  resrarchusf  Wluit  may  b«  exprt^tpd  nf  h«  con- 
plelkin?  A  constiintly  mure  intiiimte  BC(|ualntance  with  the  clisiBLlUfot 
the  coa I  Hoi^  13  the  llnr  and  natural  result  nf  prnlnngod  and  esteiiRin 
osploniliima.  This  will  Dot  mj,  however,  that  we  iihall  have  b;  thii  i 
ftall  hliliin-  of  the  vege>&rioD  of  the  coal.  For,  m  ft  lias  been  remarked  ii 
the  beginning  of  thin  paper,  llie  rosBil  vegetalilti  remains  a{  the  coal  ui 
geaemlly  mere  fraf^meuU,  which,  considered  scparalelj,  do  not  show  iIm 
dutracltrs  of  the  whole  plants  to  which  they  pertain  These  can  be 
recogDJ/ed  onlj  hy  the  couipariaou,  toinc  lines  of  a  large  number  nf  (>ped- 
mens  ;  mid  it  may  even  be  suid  that  inaliy  of  the  species  of  the  coal  Hn 
without  uiiy  scientific  value,  for  the  rctLSi)n  that  llioy  are  <Iefined  by  cbarnc 
ten  wlili'li  belong  to  mere  frai^nienls.  And  the  deflciencj  of  reliibl' 
speciflc  i.'lLaractera  apply  D<>t  only  to  the  coal  plants  themselves,  but  be- 
come ninn.'  uvidcDt  slill  in  the  stlumpts  made  to  Q.t  their  relation  \ii  lilt 

The  insiitlU'ieney  of  the  evidence  sffurded  to  the  student  by  Ihosc  mrn 
fngmeiil^  of  vegelaliles  has  been  cotnplidned  of  by  the  mint  sagaciiHu 
paluontologiets,  and  has  discouraged  the  most  ardent  followers  of  I'sleir 
botSDj.  LIndley  and  Hutton  hillerly  lament  it  in  their  fossil  flora  o( 
Qrwt  Britain,  which,  however  incomplete  it  may  be,  hns  become  a  claoic 
or  leading  work,  and  is  now  rc-ediled  in  its  integrity.  Hooher.  the  prinw 
of  the  liiiutaists  of  our  age,  while  connected  with  the  Oeological  SurvBj 
of  Englund,  makes,  in  his  re|iorl,  a  ciimiiarlsun  of  the  vecetHllon  oftlieiial 
with  that  of  our  time,  and  devotes  the  largest  part  of  It  to  eiemplify  bj 
figuri's  and  descriptions  how  rarely  fragments  of  ferns  may  represent  Ibc 
cliAritclcrs  of  the  species  to  whicli  they  belong.  He  iias,  however,  in  iht 
expos!  ion  of  the  structure  of  the  Sl'gmaria  and  nt  Lepldottrabi,  the  fruiu 
of  Lepid rdandron,  anatomically  studied  from  sillciHed  specimens,  tliniWD 
such  light  on  the  afHnlty  of  those  plants,  that  his  loo  short  memoir  li 
consldtred  as  the  most  im|>orlanton  the  subject.  Brongniart,  also  a  prinM 
amon^  the  botanists  of  his  time,  spent  many  years  in  exploring  ilx 
coal  iiieaaurea  of  France  and  Belgium,  in  visiting  all  the  museums  where 
specimens  of  fossil  vegetables  were  preserved,  before  he  began,  in  18^ 
the  preparation  of  his  great  work  on  the  fossil  floraof  the  coal.  Adilini 
to  ills  fltock  of  materials  by  exchanges  and  by  communicalions  received 
from  the  scientiflc  world  at  large,  he  pursued  hia  labors  until  1S44,  wheobl 
abandoned  iho  work  half  done.  Hia  Flora  is,  however,  even  now  IhenioM 
reliable  guide  to  the  student  of  PaleolMilany.  Qftppert.  too.  supposing  tliri 
from  the  linmeuae  number  of  specimens  of  coal  plants  gathered  into  his 
splendid  cabinet  he  should  he  able  toilx  a  new  classification  of  the  ferns  oT 
the  coal  from  the  churaclerK  of  their  fructiflcatlonB,  began  his  Gencis 
iOnllangen')  in  1811.  and  almndoned  it,  discouraged,  after  six  fascicules  lud 
been  published.  This  work,  however,  incomplete  as  It  ts,  ha^  hy  tbc 
exemplilication  of  the  structure  of  a  numtter  of  furms  of  the  fhictiBcatioot 
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pr  fems,  lilrcclcd  researcliea  tcuviinl  this  new  field  of  oKplomtiun  nail 
9p«ned  a  pMli  nliicli.  Iiy  mid  by,  enlarged  bj  new  dis<^uvi>riee,  niny  iill'onl 
k  more  rellalite  way  fir  ih«  dcterminntion  of  species  of  ihis  Aimily.  S.lll 
taor*  nceaUy.  Ooldenborg  attempit<d  a  deUllsd  inonognpli;  of  tliu 
toMi\  p\tiniii  at  Qanrbrack  (Flora  darapontana),  wberu  lie  bad  found  aa 
■kbunilance  orvslunblo  mau<rlaU.  Of  it  be  publUbed  only  three  fascicules^ 
hut  thpy  rcpreseot  a  valuitbte  inonngrapliy  of  llie  i>ifjillar(m,  and  cbla  also 
fe  ft  gain  lo  tliu  fo«8il  flora. 

Wbal  runclnsiuns  taxy  bo  derived  from  thiet  SIiaII  we  say  tliat  ilie  coal 
Bom  cannot  lie  studied  witli  adranlage  from  n  a  umber  of  specimens  oti- 
BervMl  at  peculiar  locnUtica?  SIi^ll  we  admit  that  this  flora  cannot  be 
HlHIIt^d  at  all,  and  that  It  should  bu  lefl  in  its  gnmd  and  sublime  nij-5:crjT 
The  flrst  assertion  is  right :  llie  second  rests  it|>on  an  objecliun.  which  may 
Iw  made  against  every  3t»dy,  whicli  tends  to  the  interpretation  of  duca- 
UtCBtB  whnw  writing  in  as  yet  Imperfectly  known.  The  hieroglyphs  of 
th«  Pyniiulds  are  still  more  obscure,  still  fanher  from  exposing  s  ronipre- 
Itenslvc  record  of  the  history  of  the  people  who  built  them.  Some  hare 
been  deciphered,  nerertheless.  andafewpHgi^Boftbe  writing  have  thrown  a 
dettl  of  light  upon  tlwl  history  and  have  been  accepted  by  science  as  a  mo. 
m«ntuus  r«velalioD.  The  history  of  our  earth  is  not  a  less  important 
knowledge  than  that  of  the  races  of  men  who  have  Inhabited  it  And  how 
Din  it  lie  studied  in  all  its  bearlDgt,  if  we  do  not  take  into  oonslderatioa 
the  physical  laws  which  hare  goTerned  its  atmosphere  from  the  hegin> 
slag?  The  plants  are  the  true  recordei^  of  atmospheric  circumstances, 
tod  the  fijssll  plants  the  documents,  the  hieroglyphs  written  and  leH  in 
the  strata  of  the  earth  for  the  Interpretation  of  Iheir  laws,  Thvy  have  rc- 
cordrd  them  as  clearly  ns  it  is  done  by  I  he  insiruments  used  now,  the 
tbcrniomelcrs.  the  barouielers.  tlje  hygrometers,  etc.  Shall  we  not  open 
tlio  great  book  and  try  to  reitd  at  least  some  of  Its  pages,  though  they  may 
iMTe  become  obscured  by  the  walk  of  timet  And  as  all  animal  life  de- 
'pends  on  plants,  the  concordance  of  the  development  of  tmth  the  vegetable 
wid  animal  worlds,  should  not  be  forgotten  nhtn  we  come  to  consider  the 
M*anlAges  wliicli  way  be  durived  from  the  study  of  the  coal  flora  of 
'iLoierica.  For,  of  course,  these  advantages  munol  be  derivable  in  such 
p1«nimda  from  an  acquainlanoe  with  the  vegetaiion  of  n  single  country. 
"Wluit  has  been  discovored  in  Europe,  from  paleontological  evidence,  has 
to  bt:  cltlier  conflmied,  or  perhaiw.  presented  under  a  new  light,  by  what 
l&By  be  found  on  this  cODlincni. 

Tlie  results  of  the  rcsearchi-s  on  llie  remains  of  coal  plants  in  Ibis  country, 
W  &r  aa  they  liave  now  roache<l,  may  be  alreaiiy  accounted  creditabk-  and 
▼aliinble.  They  hare  proved  the  exisiencc  of  land  veg«tal!"n.  as  fur  down 
va  Ibe  Upper  Silurian  period.  They  have  settled  the  question  of  the  exist- 
mce  of  a  marine  regctniion  in  the  true  coal  measures,  where  fncoidat  re- 
maitis.  Rome  of  them  referable  lo  old  types,  have  been  discovered  in  Pennsyl- 
vuitaandlndiunu.  They  buvealso  po9i;ively  established  the  fact  of  the  exist- 
MMjeuf  F"nj<'orMuahroontsiilthce|»oclioftheooal.  But  by  fnrihvmure  In- 
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leresting  data  procured  refer  to  I  he  discovery  in  oar  carbon  iferoua  mouura 
of  spvcitB  of  pinuls  which  lisve  been  umil  uow  considered  in  Eun:>pv  m  cIW' 
ftcteriKtic  of  mure  recvnl  fonnatiuns.  Tliua  we  Lave  in  tlie  sub-c&rboiiircnM^ 
under  the  Cheater  liaic»loni!  uf  lllinuiB.  loaves  refemble  to  the  geniu  (>1» 
topUrit,  na  dcacrlbed  by  Brougniait,  and  remarkatily  «mihir  to  thoM  ofUi 
O.  NUUenMim.  TbU  gt-DUB,  mya  Schiiuper,  has  no  anatot^inis  [n  the  pn 
vegelaliun,  siid  its  exititeuce  apjiears  lliiill«d  lo  Ihc  flrsi  half  of  Until 
aic  period.  This  is  ruinurkable  indeed  -,  and  il  luiglit  be  sujipoMd  iM 
Diough  the  specinieoB  of  this  ipeclea  are  very  clearly  doflncd  in  their  d 
acters.  Ihey  may  repreaent  a  different  and  new  t;pe  with  a  mere  cm 
lilLCDcsa.  But  we  have  at  Uurris.  m  the  Aral  coal  above  th<!  n 
sUtne  grit,  a  (lac  leaf  of  I'hIebopCtrit  1.1  :«ipojiAyfjun)).  preserved  hi  li*  \it- 
tfgrity,  with  iisdLiliuijt  cliaroctcr*.  tlie  |>e«uiiar  nervation  nul  remukedJa 
Any  otiier  genu*.  And  tlii«  genus  ta  aleo  Liosaic,  for  Europe  at  lca«t.  b«*ldi 
thlB,  the  coal  of  Horiifels  related  U>ibe  Permian  of  Earope  byanambcfof 
idviitluil  lytiea,  a  facl  rcnuuked  already  by  Scblmper.  The  apeciw  M  ^ 
rangiuiit,  for  euiDpla,  are  uul  rare  Id  the  nodules  of  Mason  creek,  frunlbt 
Bub-carlnnircruiu  of  Alabama  and  of  Peanaylvwiia  we  Imve  two  speciM  of 
TitnioplarU,  a  genus  also  considered  in  Europe  as  Umileil  tn  the  Permiin. 
This  euumcntion  miglit  be  pursued  fm  ler ;  but  th«  iMn^itllaritk'a  of  Ji»l 
buUon  will  be  belter  nnderguxid  wb  accompanied  by  the  di-scripliua  tt 
■pecies,  and  by  the  notes  utton  tlLoi  .ionihipa. 

From  the  reniarks  made  alrei  easily  understood  dial  the  doai' 

mentit  concdming  the  geographii  niribuiion  of  the  species  of  ihc  ml 
flora  liiive  tn,fii  carefully  searclit-'d  tur  aiirl  rt-iMrded.  They  are  ulrcinii  'nl 
uable  for  comparing  the  chamctera  of  the  vege:atioo,  not  only  in  the  dUFrr- 
cut  basins  in  North  America,  but  of  Europe  also.  Tn  elucidate  this  qius- 
tiun  118  fur  as  pitsailile  stations,  tlited  at  diatdDt  locsliliee.  and  where  luoj 
and  tiersistcut  explorations  liave  been  pursued,  are  especially  valuable. 
With  the  sUtiim  of  Newport,  Rhode  Island  :  that  of  Caonelton,  Peonsylt*- 
nia  i  of  Morris.  Illinois  ;  of  CliDlon,  Missouri  ;  of  Pomeroy,  Ohio ;  of  I'O 
localities  in  the  coal  mines  of  Alabama,  we  may  expect  to  find  by  cotniKri- 
son  of  the  floras  reliable  diKunaeats  ia  regard  lo  Ibe  question  of  the  hori- 
zontal or  geographicttl  diatributioo  of  the  species. 

The  last  and  more  important  question  refers  to  the  stratigrephical  diiiri' 
bution  of  the  coal  plants;  and  (o  it  belongs,  as  a  postulate,  that  of  thepoM- 
bllity  of  dutcrmining  the  relative  horizons  of  the  coal  bods  fVom  the  vege- 
table fossil  remains  possibly  discovered  in  coanection  with  them.  Tbi) 
question  has  been  for  a  long  time,  and  is  still,  at  issue  among  Europem 
lialcontolo^bls,  who  are  generally  inclined  lo  admit  that  there  ii  m 
should  be  a  m:trked  diversity  in  the  floras  of  coal  strata  of  difiereut  ages  otof 
different  horixuns.  Imbued  with  this  persuasion  I  began  researcliea  in 
Pennsylvania  with  the  idea  that  in  a  fair  and  open  field  lilce  that  of  our  <ar- 
boniferoua  measurea,  which  are  e^posud  lo  exploration,  sometime*  for  gisal 
thickncases  of  stra'a,  and  besides,  over  very  wide  areas,  a  problem  of  tliii 
kind  should  be  easily  Mlved.  Hy  belief  in  the  apptlcabillty  of  paleonltdogj 
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(be  iilcDlificnlioii  of  tlto   cual  hrda  nu  conftnneil  by  tU?  opiDlun    of 

the  mlDera,    wbo.   wliun  <)ueiiti<>ai.'il  od  tlie   aulgect,   generiilly  osscrtoil 

it  WM  (at  tbcm  »n  easy  niMter  lo  tell  oae  cotJ  Twia  nuoilmT  by 

the  ruiil  nh&k-ii,  tuid  Uieir  ruinalua  of  plants.   My  Oral  ulteiupt  to 

,  deturiuina'.ioa  of  ^lili  kiud,  lu  conoeciiou  wiili  th<!  first  aeological  Surrey 

if  PeniMyWania,  wiu,  as  observed  by  ProrL-ssor  Lesley,  a  mnrkcii  failure. 

Tor  I  cunaidered  the  Sulom  vulu  of  Port  Carbon  us  lb«  uquivak'nt  of  tlie 

HMuniotli,  while  tli<«v  represiint  the  two  extremes  i>f  ihe  Aiitlinii-llo  mens- 

till'  biiBc,  the  uther  in  the  upper  part.    Bui  piiloitntology  is  not 

kc(!uuiit>l)Ie  for  a  persaoal  blunder,  which,  moreover,  wna  forced  upon  me 

by   IKCulUr  clrvainsUinees     whieli,    if  lliey   do   got   make   ll  esciisablc, 

H   least  explain  it.     I   had  found,   back   of  the  hill   facing  Port  CarlH>l), 

afUrr  tmasinii  tlie  cut  of  the  railroad  enterioK  Mill  creek,  large  heaps  of 

e  extremely  rich  in  foaaita,  and  liad  tliere  made  a  prolonged  Bunrch  for 

Kudy  ofa  well  determined  local  flora,  when  I  was  Inronued  liy  aminer 

I  sliiiuid  Ilnd  uppmite.  and  at  the  foot  nf  Sliarp  Moiinlaiu,  Uie  sauic  kind 

ft  alialc  Willi  abundant  specliuens  uf  the  aaiuc  pknts.    There,    indeed, 

I  found  PaeapUrit  arbortietn;  nn  easeniUlly  dutracterislic  sjioeii'S  of  the 

coal,  with  NmropUri*  Lotehii,  and  oilier  spocica  seen  at  the  Aral  lo- 

nlity  ;  but  with  lUeui  were  remains  of  Lepidodtndron,  of  speciua  of  Sij/ 

I  and  of  AUpthopterU,  which  I  had  formerly  recognlEcd  ahovc  St. 

la  conneu  ion  with  the  Mammoth  vein.    This  seemed  so  eztraordi 

M17  tliat  I  visited  the  same  places  many  linneB  on  the  sup])ositlon  ihat  1 

been  misttikun  by  false  ap[iCBn>ocics  In  the  cluiractera  of  the  plants  ;  but 

same    evidence    waa    always    tlierc  ;  and    I    came  lo    Ihe    conclu- 

iton  Cliai  froiuall  apiieu ranees,  Uiat  coal  of  Port  Carbon  H'sa  (he  iM^uiva- 

ieiitof  the  Mammiitli,  though  differently  placed  by  Professor  It'igers.     Fur 

tbc  coal  bods  along  the  valley  of  Hill  creek  are  turned  up  verilciilly,  and 

ihercfure,  their  relative  position  was  at  Ihat  time  uaasccrtnlued.  It  wad  only 

ifWr  yenre,  that  in  my  rumbles  around  Poiuville,  on  revisiiing  again  the 

Map  of  slulcs  of  Sharp  Mountain,  1  was  in  formed  by  the  Supcrinl>'udeol  ul 

IOokI  mine  whom  tmel  in  the  vicinity,  thai  these  debris  were  from  a  luniiel 

^ierecd  tlirough  a  number  of  small  veins  including  Ihe  upper  ones,  tu  reach 

Im  bntlom  vein,  the  Mammoth,  whicli  was  found  there  too  tliin  to  be 

irod((!il  and  hnd  been  alianduned.     Therefore  the  rcmaina  of  plants  uf  a 

lUBib«r  of  coal  bvda  of  dilTorenl  horixons  were  there  miied  together.     I 

not  Mny  this  in  order  to  support  an  opinion  which,  in  rei;ard,  at  tcaei, 

tbe  application  of  vegetable  (laleontulogy  to  the   idenliflcntion  of  coal 

Bift,  has  been,  by  long  «xpprience,  if  not  altered,  at  least  reduced  In  the 

4a.     For  I  know  well,  now,  how  mrely  remains  of  Itissil  plants  arc 

bond  ill  the  aame  degree  of  profusion  in  connection  with  coal  bi/da  of  Ihe 

■me  hortion  ;  huw  rarely,  when  these  remalna  are  found,  they  reprcaent 

«un«  atieciea,  or,  al  least,  have  them  in  the  aame  projinrtional  diatribu- 

1  i  and  how  careful  and  protracted  the  study  of  the  flora  of  the  aame  coal 

to  be  liefore  it  la  possible  to  know  the  i>cculiar  speeiea  which  may  bc- 

ong  etcluaivcly  to  it,  or  be  considered  as  ihe  leading  ones.     For  this 


>.] 


412 


knowledge  InclmleB.  wiih  tlie  noqiminUnce  nt  the  greatest  numb«rors|Kd(i 
recognized  ■I  a  pt^cullftr  lomlliy,  thai  ofilieir  uudeoriliiiiwraionoTvri 
areiw,  or  or  the  cIinogM  cxuscd  locally  by  ihc  gc<igni}t)iic«l  (llsiribuiloi 
or  tlie  species.  Wben  tho  coal  1)«ds  ftro.  ihertiturti.  at  g^reat  dlsunc^  li  h 
not  piMslbIc  to  leave  off  the  lilea  that  the  mididcAtiona  In  the  cliaiaricni  of 
the  plaote,  irditferenc^s  are  oljeervod.  may  Lave  bMn  caUBed  a«  well  1^ 
local  eynchtotinus  induencee  as  liy  a  ilifTercncc  In  the  time  of  their  firrua- 
tloD  or  la  their  age.  Nevenb«leM.  I  sllll  believe  tltac  lu  basins  v(  Hm\ui 
areas  or  for  i«ds  of  coal  of  one  and  the  same  lucallly,  the  remains  uf  pli 
In  the  roof  slinle  may  serre  to  Identify  Ibe  difTerent  araia,  and  nuy  ttini 
be  used  as  a  direction  by  the  iiiincTB.  T  it  oven  In  sneli  cascB  tlio  palRjnl*. 
logical  indications  may  fiill  or  Ivad  lo  mistake*;  fur  the  cliatigos  in  the 
conatlluoiiU  uf  the  roof  shales  nrvoflcnaudilco  and  remarkably  varied.  IIM 
Couk  vein  of  Western  Kentucky,  f»r  instance,  hss  In  its  shale  x  pTottUMi 
of  rcmdiiia  of  Lepidodtndron  and  LtpidoHrobi  on  one  side  of  the  null 
gitDgoray,  while  on  the  otiier  it  is  tmnsrunued  Into  a  kind  of  eompsd  liniK 
nr  cnnnd  cml  wltli  no  oiher  fusalls  but  small  ■hells, 

Wiien  tile  siilject  of  the  vHMlcal  dislrlbutinn  of  the  TOftota'ion  nf  ibe 
coal  is  conslderi'd  a  priori,  It  seems  rational  lo  admit  tliat  the  same  »'^ 
table  typos  cannot  have  Iwen  persbicnt  for  such  a  iieriod  of  time  as  ■» 
nBcrasary  not  only  (br  the  growihand  accamulatlon  of  the  pUnla  whict 
have  entered  Into  tho  composition  of  a  coal  bed  from  six  to  ten  feel  thldt 
or  more,  but  forlheheapingnfiheintercallated strata,  sandstone,  litnaMBa 
shale,  etc.,  which  sometlmus  measure  hundreds  of  feet  in  thickness.  Tbt 
study  of  Llie  floras  of  our  time  does  not  sfford  uh  any  dntn  in  rcgtini  to  ihf 
duration  of  vegetable  types.  Tlie  human  races  are  still  too  young,  or  ii 
Icftsl  the  reccmis  of  the  present  vegetation  do  not  yet  reitch  far  enough  lo 
afford  evidence  of  the  modillcalion  of  any  species  of  plants.  We  hiw. 
however,  i«)sitive  fuels  in  the  more  recent  geological  times  which  prove  ■ 
reniiirknbic  de>:ree  of  persistence  in  the  characters  of  a  flora  for  a  distance 
of  time,  as  indii'aieil  by  itilerstra titled  formations,  slill  longer  than  tl  niij 
be  Biippoacd  necessary  for  the  production  of  two  coal  ticds,  and  hunditdi 
of  feci  Iff  shale,  sandstone,  etc.  between  Ihein.  In  the  Tertiary  of  lh« 
Rocky  Mountiiins,  strata  hearing  plants  in  connection  with  Ugniics  hm 
been  found  at  Point  of  Bocks,  Wyoming  Territory,  and  a  number  of 
ideniiciLl  species,  indeed,  a  Horn  bctiring  the  sanie  general  characters,  is 
exposed,  also  with  lignite  beds,  at  Riack  Butte,  though  the  two  locsllliM 
arc  RciKiraied  by  tlirce  to  four  thousand  feet  of  measures,  shale,  sandston', 
lignite  hedg,  etc.  If  these  lignite  floras  had  been  considered  separ^lely 
and  witluiut  evidence  of  ttic  distribution  of  the  Intervening  measures.  Ihfj 
would  have  bei'n  admitted  ns  evidently  synchronous,  or  as  represeniioj 
the  s:imc  liorl/.on.  Jlencc  Ihc  long  persistence  of  vegetable  typee  is  a  fad 
wiiich  liiw  til  1)1'  rcci>gniied  hy  piileimtologistB  although  it  may  be  contfs- 
dictory  to  iJicoretical  conslderaticins. 

TIk'  mod iflc'iii ions  in  the  chamctors  of  the  plants  are  recognized,  how- 
ever, in   the  flora  of  the  Carboniferous;  but  they  have  been  slow,  Iran- 
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■UIoqkT,  und  uQi'cting  essentially  the  gcnurul  ruatiirus  of  p«riodt.  Tlicy  invi- 
to BcparaiiT  gruupa  a  peculinr  diamcler,  wliicli  may  surve  lo  sojiaiiiic  llitm. 
In  a  tul  of  pliuils  aeot  liy  Pror.  Eug.  Sniilh  fruiu  Alabamit,  fvt  tixiti:i|ili:. 
(build  HucJi  n  (lisbiiiiikriiy  of  lypicul  furuis  Trom  ibose  of  tlie  coul  nit^HS- 
Mfca  ur  llic!  mirth,  and  alsa  such  nil  nlHnity  with  llioiw  of  the  ArkaDMB  sub* 
ou-bonifi-ftiiu  llor*,  tlut  this  reiuiioo  fun;H»ly  referied  ijolh  to  Ihc  miiui; 
period. 

TUc  disilnctivi;  chanictursor  thu  gruiipa  urtbu  CBrbouirvruus  cati  benDly 
brieBjr  uii[>a«jd  now  -,  hut  they  are  to  lie  more  iHwUively  fixed  in  tlin  Klum  hy 
Hpftnto  bibles  iiidictttlog  all  llieapuciiw  of  pInDts  wjiicb  bave  been  rccog 
d  lu  iMch  of  tbciii.  This  will  prove  nii  ititeresting  rKpreseutalion  i>f 
Ibe  dislrlbuiion  ofilio  vt'jjetutiuo  of  ibe  coal,  not  merely  by  ilie  uuuihcr  ot 
Speclvs,  tint  eepodnlly  ns  ii  kind  nf  wiule  umrkiug  Uie  progreis  in  iliu  niiKti- 
ficktlun  cither  by  di^pp«anuice  of  some  tyiies.  or  by  Uieir  repioductiim 
U&iler  lUJTerent  chAnwlirrs. 

TUc  grou|iB  as  recognlxud  until  now  are  the  Catehiil.  or  old  red ;  tln- 
Pwnilo-CiirhonifcTous ;  thn  Snb.c«rlniniferoua,  or  VeBpertine.  limitwi  up- 
«t»rd«  by  the  millstone  (jril;  lUe  Lower  Ciirboniferons,  np  totbr  Piltshurgb 
coal  i  and  the  Upper  Caibonirerous,  above  it. 

A  few  special  of  aniHll  Lycnpodinceoiu  planis  of  the  genus  PtilupliiiUiH 
(DftWai,  apiwur  flrat  in  ibeupperSilurian.  and  eon  tin  uti.  by  nioditlaitions  of 
■1h  MpRrialty  in  the  DeTuuian,  wbiirc  fonr  H|)ccieB  are  recognized.  1  cnn- 
Bider  Ihu  genua  as  reprcsouting  Ibe  only  Devonian  type  wbich  does  not 
pMB  Up  inLii  the  Carboniferons.  There  mny  he  aime  others,  however,  as 
Indicatod  liy  fossil  wouil :  Dadoa^len,  Syringoxytan,  PratutatiUt,  etc.  But 
tlie  wialumy  of  the  fossil  wood  of  the  whole  CnrtHiniferous  is  not  yet  ad- 
vancod  i^nough  lo  allow  mnclnsionB  on  the  diarscleraof  the  vegetation 
represented  by  fossil  Ininks,  Prof,  Dawson  is  still  pursuing  wllb  an  in* 
duatrious  energy  bis  researches  on  lliis  difflciilt  subject,  nliieb,  lo  my  re- 
gret, has  remained  inacewaihle  to  me  for  w«ni  of  mnlcrials.  For  exfi-pt 
tlw  fl)Mil  wood  of  llio  Black  Devaninu  lUale  of  Ohio,  no  siweimen  of 
wUellted  vcgL'tuble  organism  baa  hecn  discnvercil  in  coal  measures  of  the 
nnil«d  Slates,  except  the  numerons  sW-ms  of  fern  trees  of  Soulhern  Obki. 
Tbeae  might  give  materials  enough  for  the  work  and  aliidious  applica- 
tion nftt  whole  life, 

TIw  wore  notable  cliaracterislic  type  of  the  Cnlskill  group  Is  that  of  the 
ferna  dctcrllwd  tlrsl  under  Ihe  generic  name  of  Sitggtralhiit,  and  more  tv- 
cnotHy  iii  PaUtopUrit  oaA  ArfhtapUTU.  The  species  are  represented  by 
Urge  fronds  ;  iliose  of  tlie  older  type  with  simple  leaflets  more  or  leas  en* 
lorged  upwards  from  a  narrowly  cuneate,  somewbnl  decurring  base,  whose 
veins  arc  slntighl  and  diverging,  fan-like,  merely  by  subdivisions.  The 
fonna  of  the  leaflets  are  very  variable ;  some  appear  nearly  linear  and 
nwelj  thinly  lined  with  parallel  veins.  ThMe,  however,  |«ss  to  the  genus 
CordaitM,  wliicli  la  present  In  the  whole  flum  of  the  coal  meoEures.  The 
modi 11 cations  of  Ptilophgttttm  are  possibly  represented  in  the  (^tskill  by  a 
t»m  species  of  LejiidodtndTon.  CalamiUm,  Annularia  and  Atttroph^jl- 
PROC,  AMEB.  FRILOB.  BOC.  XVI.  90.  27. 
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lite$  haTB  there,  alio,  *iitj<-  nirp  rojireacntsilivcB,  Id  [he  P»endo-c«rUinifcf- 
MiH,  cbsmclerized  ai  li  is>  iinw  liy  tlie  spcciea  pulilbhvd  lijr  Prof.  Andnoi, 
tttttn  the  WaTerl7  8aii<I»i<>ne  of  Ohlu.  nad  those  determinahle  fruni  tb( 
SpeclDiena  ttom  Port  Uyn>i).  III.,  the  Paleopterit  cuntiDura  to  be  prescnk 
But  some  of  the  apetc^ies  have  iohcd  or  deromptMod  leaflet^  UDiliif 
bf  these  cbaractera  tii  h  ii.'CIion  of  llin  SpKntaptarit.  whl(?h  RotnM  UUT. 
The  predoinfoant  fonn^  iirc  ibijRe at  Ueg/Uopterit,  a  splmUiO  (eia  wlioMid- 
▼eot  UnMprellgurediii  lliiUnrn  oniicCntukill  liy  anjsiiccicBkiiawii  lulil 
DOW.  But  In  Ita  largir  U'tinciA  nnd  Its  ntTVUtion,  it  evltleDiIy  betokta 
the  great  family  of  the  ynHn>pteri.l»i»  U>  which  b«IoDg  the  moat  htjkulifllt 
andvariedforTDBof tht cual  pUnts.  Tiiv  unorockgruupluBraTespflcietat 
AUOtopUri*,  also  wUb  vptj  Inr^c  fmiirli  and  teitfli^ts,  lljimtiiophgUittt.  tM 
broadly  wingod  fhiita  •>(  tlic  fcnuit  Pardioearpvn.  One  »|>ecl(«  >•(  I'lUof  ^ 
UrU.  •imilar  to  P.  obtnta.  is  rcmarkntl  In  tills  illrislnn  u  wi'll  as  in  tlw 
Cataklll  gronp.  And  ^^a  anutlier  Bide  It  tins  eoido  speclen  of  Iitpidodtninm. 
Ltpidaphloiot,  %  amal)  A'turophj/tUU:  ttU^.,  whicli  continue  higher  cp,  *ii 
enter  the  inb-carbontrcniiis  iiit^agurL's.  We  have  ns  yi-t  loo  Utile  iku 
io  regard  lo  the  ion  at  the  Calsklll,  &nd  that  nf  Ibe  PukuiIocxt- 
boniferoua  to  be  able  to  posiiivoly  recognise  the  points  of  rIHuI- 
tles  and  of  dtSerence.  Moat  of  the  species  have  l>een  described  ttom 
Canada  and  HBln^  and  tliuir  sge  generally  ascribed  to  ihe  I>cvooiaD.  at 
marked  under  the  iDdeflniie  nppallstlon  of  pre -carbon  I  Icroun.  The  H<iti "( 
thesnb-carboDlfenHudiviglitn  <s,  per  eonira,  known  by  a  largo  nainlier aril* 
•peciea.  It  is  allied  to  thn  peeudo-carbonifumiia  by  tbosn  wbivli  an  lUMd 
above;  by  ipecipt  of  N/iABfi'ipMi-if,  Trip/ii/ll'pr^ri',  Hrfm-'ptfri;  tair^i*- 
cinlly  of  Alelhoiitert't,  of  nnalogoug  types.  It  bos  for  its  own  predomlntuil 
cliaraclem  some  Nruropleri:  with  large  fnmda  and  Bnuill  leaflets  as3', 
SiaitMi,  which  though  e\tremely  abundant  in  Alabama  and  VirginiB.  tm 
not  HI  yet  been  dlncovcrccl  in  the  coal  measures  above  the  Millstone  grit ; 
Xiuropleriii  Uavifolia.  which  persists  even  to  liie  blgbeat  slrsU  of 
llie  coal,  i>i  there  also.  Professor  Fontaine  has  seen  In  Ibe  Vespertine  o( 
Virginia  s|iecieH  of  Odontoplerii,  a  genus  predicted  by  the  fine  Brtmnpurit 
m-trginata  of  the  pseudo-carbon  Ifcni  us.  Thisone  partakes  of  the  OdoiMp- 
leri*  type,  quite  as  much  as  of  the  Ereat'tpUri*  character,  recalling  ala> 
something  of  the  facie?  of  Mr'jalapterit,  whicli  has  not  been  seen  in  iheaub- 
carboniferous  until  now.  In  this  last  division,  the  number  of  species  is,  w 
stated,  greatly  multiplied,  and  it  l)ecomes  now  difflcult  to  positively  nuA 
those  which  are  limited  to  it.  The  Lepi'dodaadron,  especially,  are  eiCrcmely 
uliundani.  The  old  types  /..  Sttrnbergii.  L,  VeHbeimianum,  L.  aealeatv'': 
etc.,  appear  mixed  with  more  recent  ones,  and  with  others  which  Kcm 
1>(.'culiar  to  this  division  :  as  L.  iquamifiruTn  from  the  Helena  Tela  of  hi*- 
1>ama,  which  bears  u|ion  its  bark  true  scales,  easily  detached,  and  at  ilw 
Minie  lime.  Ihe  scars  of  leaves  generally  remarked  upon  the  trunksiod 
hranchcs  iif  Ltpidodeadron.  The  collateral  genera  are  represented  also;  CI- 
n(fendron.  //ii'oiii'ii,  LepidnphloioK,  Knorri/i;  Sfi'jntaria  is  there  in  ahnnd- 
;inc(!,  ihougli  remains  of  Sijil'nrin  arc  as  yet  extremely  rare.     Among  the 


»■! 
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»pori(«  whirl]  hnvcliDcii  considertil  [n  Europe nBClianii'lpriatic  ofllipMoun 
tun  Llaii.'st<>nci)riliL'Oulm,  WBlinvi-inllii-siib  cnrlHinilcniuaiif  Alnbuinunnd 
Virginia  AUIhopUrin  nercata,  A.  murieata,  nnil  Sjihermpten'i  //iraiaghau»ii, 
fhla  aa  eouiiiioo  la  the  Dhule  or  llie  Hck'na  on]  as  Xearaplcrii  Smithii. 
iTtusv  three  species,  hfiwevcr,  ascend  la  the  American  C(ia1  meaaares  to 
*Imvi>  tbi-  MillHIone  grit,  which,  though  a  kind  or  geological  delltiiUnlion, 
e11  trncni)  here  as  In  Europe,  is  not  a  very  definite  line  of  rlcmnrcallon 
bfitween  the  vegetable  groU|)s.  For,  with  Tuw  exceptional,  the  lower  carbon- 
iftrutis  fluni  has  still  the  types  or  the  sub -carbon  iremus,  merely  modifleH, 
Mi  rcptvscnied  by  nn  increased  or  dlmlnisht'd  number  of  species.  The  ly- 
oupodlticouus  are  still  more  abundant  ;  iind  we  hare,  especially  in  the  lowet' 
▼clos,  imm«l lately  nbove  tho  MUIsIodc  grit,  the  largest  number  «r  species 
L)pi-loiUtulruH  uiid  ITloiUndron,  Etigmnrla  and  Sigillaria  liavo  guinif) 
predominance  innd  in  the  ferns,  ncwajiecles  of  ^«uc(ip(«rf(i*.  especially 
fcoine  large -ItMved  Neitropteru  und  OdaiUopttrit,  are  iicen  for  the  flrat  ilnip 
wldu-rnnged  AlelhopUrU  Strlii,  and  its  analogous  speclea  A.  fano* 
lUea,  are  there  also;  the  flral  atruwly  awn  in  llie  snb-cnrlxinirerous, 
the  attcnnd  a  derivation  of  A.  ffeUna,  of  the  same  lower  division.  A. 
Pntmiiltaniea  and  A.  Sulliriitnlii,  may  be  counted  too  in  the  first  coal 
kbove  the  conglonieratc,  as  prefiguring  in  their  more  important  chatnclers 
tboMof  the  OiiUipUrii,  which  comes  latcrinordcrof  time.  Forone  specicD 
tbis  last  genus  only  is  known  in  the  lower  carboniferous,  and  anotlier 
from  the  Cannel  ton  coal,  already  somewhat  high  up  in  the  measures.  As  the 
brgcst  number  uf  the  siwcles  of  plants  of  the  coal  have  been  obtained  Ihini 
Itie  lower  carbon Iferous,  It  would  l>e  jiossible  to  continue  llie  enumeration 
Bf  the  a]>cdus  which  are  considered  as  protwr  to  It  or  as  characteristic.  Bui 
inbMqupni  researches  may  greatly  reduce  the  number;  for  as  yet  few  Blraia 
kring  remains  of  plants  have  been  discovereil  In  the  upper  carboniferous. 
This  division  may  be  limited  from  the  base  or  from  the  top  of  the  barren 
area  tinderlyiag  the  Pilt«huT^h  coal;  for  indeed  we  know  ns  yet  noili 
iBfT  of  the  flora  of  these  barren  strata.  In  ascending  from  the  MllUhnte  grit. 
kAor  imaaing  the  two  tirst  coal  beds  above  It,  the  vegetation  is  rapidly  modi- 
ftad  in  lis  characters  by  the  gradual  disappearance  of  the  Lyoipodiaccnui' 
Igrjits,  and  Uie  increasing  predominance  ofthe  ferns.  The  species  of  Sigil- 
tarta  continue  in  a1>oui  the  mme  pro[>onion  ;  AnHularia,  Sp/itnophj/ltum. 
iMrcrpA^Jd'fea.  become  more  abundant.  And  while  some  of  llit'  generic  di 
liana  of  the  ferns,  like  Atelfiopler'f  and  the  large-leaved  Feoopl»rii,  accm 
|Ma»BWay;  the  group  of  the  Cj/atMiM,  represented  by  PteopUrit  arbarti- 
\U,  P.  OT»opUridia.  P.  potjtmorp/ia,  etc..  become  the  more  numerons. 
d  eapodally  chaniclerize  the  upjwr  carbon  ifurons.  They  mostly  belong 
tree  fcrns.  which,  besides  the  extreme  abundance  of  their  pinnw  in  the 
dghwi  veins  of  Peunsylvania,  have  lefl,  petrified  In  the  sandstone  of  Ohio 
~  Virginia  n  pmdigloiis  quantity  of  trunks  representing  whole  forests. 
Pfllk  Ihoac  thire  is  no  trace  of  t.rpid-iiiea'triin  ;  some  Si^Ularia  are  Irft. 
vegetable  world  was  at  that  period  u  world  of  ferns,  mixed  wllli  the 
^rditile*.  a  mci.'  of  as  yet  11  ii determined  rpliillon,  it  seems,  tmlflycoivylia- 


ceuiis,  tulf  cuoifere.  Tliese  plants  am  uiuelly  known  by  their  k 
ribliim-like  luaves  ;  llioir  Btems  havo  boon  vary  rarely  fbunil. 
busLy  «|)uuies  i>r  yturoplerls  Iikvu  peicittcil.  Jf.  Ai'rwttta  and  .V.  LatMiu- 
ccnil  fVuni  Hii-  Hillsione  gtii  to  ibo  Permian.  And  atiovo  ibc  Fitiilmr^ 
cjmI  or  even  In  uoaucciion  wiili  il  Are  Tuunil  llie  VatUpttrit:  Catiiptaii 
Jfdon'Aand  CalUplerii  nonftrta,  this  last  cpcciM  nn*  conaklarod  in  Eiinpr 
M  Purmian,  luid  found  by  thu  Virginian  getiloHbht,  Fontainu  and  Wliiiv.  in 
Uiu  bighi'«tBrniUurtliu  mrbonlfcroim.  W«  ham  M«n,  bowevcr,  tti«i  nunj 
other  Bo-called  Penuliui  iyp«a  arc  ruuiarkeil  in  ibe  A.n)«riaui  owl  anuum 
(tlrvady  (Wim  lulow  tlto  mlllstnni!  grit :  and  iliorefon.  It  is  a'A  aa  yet  adiii- 
nble  lo  consider  as  Pamiian  iboo*!  up|ki  airats  wlilcb,  beaide  Ibtt  CMiy 
ttrit,  linviiu  nunitwr  iif  n.-prc»cntntinnii  i>rtnily  i-Arlxintfurous  R|wdeB. 

It  nrnialna  only  to  stale  bow  lAr  ibc  work  on  tlie  Aiiiericaii  uwl  flnn 
lias  |ir()grc«8«l  towards  ill  com |ili! lion.  TUa  iilnica,  sixty  in  number,  are 
all  ready.  Tbc  nnnibcr  ntigiit  Iw  Mill  fbrthcr  incrrasod  by  sevoral  epFdo 
which  uinnai  bt-  clearly  rcprvsi-nU-d  by  dL-scripIionH  only  ;  but  woai  111I1 
may  tip  used  for  ttio  purpiiso,  \(  it  In  advisable  and  ptiesiUle  10  havruif 
iiitercBllaiiid  inlo  the  text.  Tlie  description  of  ilic  species  and  ihe  rumwlu 
upon  itieir  dlverelnpd  cbarsctcrs,  as  Mwn  In  the  comparison  of  Iho  ip«ri- 
inoQH,  liave  bv<!n  all  writu-n,  and.  therefore,  the  manuscript  niHy  hr 
defliiltely  prepared  in  a  short  time.  It  Is,  honcrer,  not  yet  in  l»  flnkl 
sluipc,  ai  the  records  have  tii  be  led  npca  fiir  the  aduiisfiion  ofsny  valuablt 
data  which  tlie  continued  eoiniuuniealionB  of  materials  may  bring  10  iht 
Flora. 

This  Bynopsis  is  very  incomplete,  but  it  cannot  be  made  coniprehensiblt 
without  the  tallies  of  distrihiilion,  even  if  a  large  numlicr  of  species  neiv 
cnumeraled.  Moreover  the  liniitation  of  the  vegetable  groups  is  not  tft 
delinitc  enough.  New  and  indeed  very  desirable  disciiverii's,  especi»llr 
of  plants  of  tbc  Lower  Carhoniferoiia,  the  Vespertine  of  Pennsylvania.  soJ 
■  be  Devonian  Hamilton  Coal  Measures  of  the  Juniata,  may  comtiel  impor 
lant  minllticallnDH.  Therefore,  the  diviaions  as  marked  above,  as  veil  af 
their  names,  should  be  eonsiilered  only  lemjiorary.  They  arc  subject  of 
ciiursj',  10  geological  evidence  which  ought  lo  govern  them.  Tlie  flna! 
nomendalurc  of  the  groups  of  the  "  Coal  Flora "'  must  accord  wilb  ll"t 
of  the  Second  Geological  Survey  of  Pennsylvania. 


Tabular  Syaapn't  ■•/  thi  Rlij/jifh"phor'i  ef  Amni'ea. 
(See  Minutes  i>r  Jununry  5.  1«77, 1 


t>r-  Le  Cnnte  pre«eolod  &  tAbulnr  tilateiiit'iit  of  ilic  nuiiilirr  nf  HtH:ri<K  nf 
Ktiync'liophora.  cuDlutni-il  Id  lb«  XV.  volume  or  ilie  Prix-tt^diags  or  [he 
Roclciy.  anil  their  gengmphiral  dUtriliuiioo  in  lliu  dilTeront  loologiml  pi»v. 
Ine«a  of  um|)«rut«  North  Ameriai.  He  menlloat'd  llie  insliinoeB  In  wliirli 
the  Dornrrence  nt  similar  eximordlnary  Tornis  in  gcogrnpliinti  rcgiiins  ri^ry 
remoM  Ctmn  eiicli  lither  correspond cd  with  whul  he  had  proTiously  Hhown 
In  Iho  Qtlier  higher  types  or  Coleoptern,  nnil  again  cii)>re8s<Hl  the  opintnii 
that  the  isuUted  and  TeMy  represented,  though  gometlmea  widely  dislrili 
Utad  fiirma  in  Insecis  were  representative  survivalB  of  the  fauna:  of  forniiT 
goologic  (wrioda :  and  pnwueded ; 

]t  is  UseleM  to  oppose  this  view  by  the  slaletnent  that  these  couiimsile, 
■jntbetic,  propUetic  or  nridifferenlialed  types  have  not  yet  hi'en  fouud  in 
lb*  strata,  for  every  well-informed  entotnologlst  will  remcmher  that  excel:! 
In  Tertkry  strata  but  few  localities  have  presenled  Bpeclmeas  sufflcienily 
preserved  to  permit  accurate  study.  Moreover  the  localities  thus  fur 
explored  sre  all  In  the  temperate  Eone,  where  wc  may  rcasoiiahly  not  ex- 
pect to  find  the  predecessors  of  the  larger  and  more  conspicuous  forms. 

In  tho  older  rticbs  the  insect  remains  are  so  compressed,  and  ttie  sutures 
at  the  in'Mi  important  elements  of  tlie  external  skclelon  so  obliterated, 
ihftl  but  liltic  knowledge  can  be  hod  except  from  the  venation  ol  the  hrimd 
wtngcd  ontcm.  In  this  respect  there  is,  as  I  can  stale  fkiiui  infornialion 
ttamishcd  me  by  Dr.  Ilngcn.  a  striking  correspondence  between  some  of 
tbe  Carboniferous  lace -winged  insecis  and  our  own  existent  PUronaregt. 

But  in  fftct.  tteronarrj/i,  being  peculiar,  amongail  genera  of  sitnilar  form 
tnd  appearance,  by  itosscssing  In  the  adult  distinct  romnanls  ut  the  larval 
tmnchin  on  the  nnlcrlnr  segments  of  Die  abdomeu,  would  necessarily,  by 
my  mutbud  of  Interiirt^iing  slructurce.  be  regarded  as  a  survival  of  an 
Utdrnt   fiinn,   even   if  no   Minmia    wing    bad  been    found    in    the   ruai 

A  belter  appreclMlnn  nf  the  cliaracters  of  resemblance,  which  ally  the 
more  impurtiLnl  groups  represented  at  present  in  the  various  classes  of  ani- 
mals, *s  conlmsted  with  the  dilferencea  between  them  iind  Ibeir  analogues 
cf  former  periods,  the  ronmins  of  which  are  found  in  the  mcks,  and  which 
%n  nccasionaltr  ropn'sented  by  survivals  of  insignificant  slxe  or  restricted 
aRM,  wilt  enable  enlomologis  %  to  lake  broader  views  of  lite  cnpabiliiles  of 
the  branch  of  scionce  which  they  ouliivatu :  but  in  which  tcMt  oOen  their 
■tt«ntion  is  dir^ted  to  sfinnhliies  nlioui  nomenrlHturc,  orthographic  or 
bhtorlcnl,  ond  to  Ibe  simple  enlarjiemenl  of  our  knowledge  by  Ihe  dcscrip- 
Ilon  of  generic  and  specific  forms. 
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Tabaliir  Sj/nopiit  uaii  OMgraphieal  D'Mrihutioit  of  Piimilun,  • 
north  qf  Mixieo,  hg  J.  L,  L«  CvhU,  a«t\ilad  by  Oaorge  B.  Ihrm,  otf  . 
XV,  So.  W.    (Sm  MintiUi  of  Jmtvart  0,  1817.)  < 


NAME. 

BVBWHHlLt. 


I.  BtUSOtUCKRIDA 

II.  RBIHCHITtD^K..., 

1.  Rliyncbiilde 

It.  Pterocolidn 

HI.  Atti:i.*bid-« 

IV.  Btkbopid^r 

V.  Otiuhotnchidx 

1.  Btaclifdcriiil.. 

2.  OphryuUnl. .  . 

5.  Oiiurbyncbini. 
4.  DlrolognatLini 
D.  Tuiymcclnl. . . 

6.  Cypliinl 

7.  EvoTini 

e.  Phylloliiini . . . 
B.  Promecoplnt. . 

VI.  Ciircui.:os:d.k 

i.  Bilonidie 

ii.  Alophids 

ill.  Ithyceride. 

It.  Curculirmldffi 

1.  Pliylonomini. . 

a,  EmpliyasIiDi. . 

a.  Hjlubiini 

4.  CleonlDi 

6,  Erirhinini.... 

6.  Trachodinl.... 

7.  Otidocephnlinl 

a.  Hagdalini 

D.  Anlhunomini.. 

10,  Prionuincrini.. 
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i  in  Ikt  ProettdingM  of(h»  Amtrieun  PAihiiojMeat  Sodelji,    Val 
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NftWB. 

S11BFANI1.T. 

TSIBK. 

11.  TycWlnL 

W.  CionlnL 

tS.  Derelomtnl... 
14.  LKinaaBrcini.. 

16.  Cryptofhyndiini 

IB.  Zygoflnl 

17.  TMbygoniDl.. 
18.CeulorliyttcUlaI.. 

».  Bnrinl 

SO.  Honnoi^oL . . 

T.  BalKHiiiid*. 

VIT.  BvutTBiDA 

1.  BrenUiidn 

1.  ArrhfDodlni . 

S.  Breulhliil 

ii.  CyladHm 

Till.  Cauakdrioji 

1.  CaUudrida 

1.  Rhynchophnrini 

3,  SphcnopLorini . 

a,  Calsnilrini 

ii.  HIiinidiB 

!.  Dryophlhorlri  . 

S,  Cosunnini 

3.  RhynrotiD) 

IX.  Broi.VTiD.« 

i.  Plftlypodida- 

H.  Bc<)lytid» 

1.  Tnuiciiii 

a.  Scolylini 

S.  Hylurgini 

X.  Aktiiribid.* , 

I.  TropMertni.  .... 
3.  Bosilruplni. 

3.  Arwocerini 

4.  XenorcIiPBtini  .  . 
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DISTRIBUTION. 


Genera. 
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17 
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Rtmark* : 

I.  Till*  dmllf  consists  uf  but  kdc  gt-nus  i<in«  siwcIcb  lit'uundin  Eatoftr 
al)  otiiera  known  occur  in  uui  tuiinn. 

II,  I.  Rhfncbites  \-  coMuoiHilliaa  -,  AuIpim  occtin  in  Euni|ic,  uiil  Eng- 
namptus  In  Aaia.  I'Ik:  Imter  Ib  ilie  ntiM  Toebly  deVeloi  cil  uf  iliv  bmOr, 
and  resembleiiD  iu  <tiHirUiii;i'in,  Oiliniueand  IfecbKlbiuf  llic  lUlGitHiien, 
and  tribe  Tacbygonlui  ,\l    iv,  17(.  nicDllfined  below. 

II.  il.  Pt«rocoius  N  nil  ImiI)i1vi1  form,  )wvia)(  at  piTsonl  no  rclaliantliip 
with  other  genera,  lli nif-li  u  feybii-  rcseniblKnct!  In  fiirui  to  Uie  Ceularhjrt- 
chini  (VI,  iv,  18).  If  my  method  of  laterpratalioa  be  correct,  lh<^  ««R  , 
older  genera,  by  wbiili  I*H-roi;oiua  and  Tncby^onue  were  aflllialed. 

III.  Attelabua  ia  cu>iiiii]julltnD,  nnil  enia  ki  be  ibe  htghesi  dcrelornMH 
in  the  aeria  Hapkignsim.  I 

IV.  The  Byraoptdtc  are  ro|ire»eiited  in  all  zoulogicnl  regions,  except  A»  I 
Iralla  ;  but  our  genas,  Thecesiernus,  repr(«entH  an  iaoluted  grnup.  Fn«  t 
the  great  difference)-  lictwceu  iudividuab.  wliicb  aetiu  lo  have  unsulte  | 
apeclllc  chanclers,  1  hui  dixpoaed  lo  regard  this  group  as  an  anrii  di  «l^ 
Tival,  in  tbe  proceM  of  cvoluling  Into  aometbing  else,  Tlie  varintiuoila  \ 
the  length  of  tbe  huinend  procoEses  of  the  elytra,  and  In  tbe  sculpture  m 
•carcely  explicable,  uuIcsb  we  euppoae  tbat  species  fomiiTlj  dwliad  fli  I 
hybridizing.  That  un  ancient  typo  shuiild  suddenly  efflor««ce  in  uodun  I 
titnea  to  produce  many  species  is  banliy  concelTablc,  and  we  itbuuld.  ihm-  ' 
(bre,  be  willing  to  ailinit.  tlml  in  tills)  inatance  tbe  phenomenon  is  oat  of  I 
abaorption,  or  lotegnitiim  rather  than  diffbreniiatlon. 

V.  1.  Barjfnatttt  Selionherri  occur*  in  Northern  Europe,  and  Is  suharttit 
and  therefore  quite  capable  of  being  found  on  both  coottnentn. 

V,  it.  Two  sjiecies  of  Oliorliynctius  are  arclic,  and  rominon  to  both  coo- 
tincnlB ;  three  have  been  inlnxluced  with  fruit  trees,  Mylacus  occuts  la 
Eun>]ie  and  Asia,  and  on  c>ur  I'uciAc  Coast;  Tracbypblceus  in  Earopt 
Aaia,  and  in  Eastern  America. 

V,  ■'».  TiinyniecuB  is  Riipi>oacU  lo  he  cc»mo]x>lilan,  but  has  not  yel  bwn 
properly  studied.  Of  llie  oilier  genera  in  our  fauna.  PanOeleleins  iri 
Paclmii'iis  extend  lo  the  Nortiiurn  Tropics  of  America,  and  Hadromena 
even  to  Brazil. 

V,  0.  Cyphua  ia  largely  rcprenenled  in  Tropical  America,  anil  is  conjee 
lured  M  occur  in  Asia  (f.  ekryait,  Fiibri,  Tbe  olber  genera,  ao  f»f  « 
known,  are  North  American,  or  extend  only  Into  the  Northern  Tropica 

V,  7.  The  only  described  genus  of  this  tribe  ia  Lachnopus,  which  pxlaris 
from  the  Norlliern  Tropics  into  our  fauna.  The  other  genera  in  our  fsuni 
are  new,  and  their  distrilmt ion  is  not  yet  known. 

V,  8.  One  species  of  Phyllobius  has  been  introduced  from  Europe  inlo 
Cannda.  Scyliiropua  occurs  on  IhiIIi  aide*  of  the  continent,  in  Europe,  mA. 
nlso  in  Northern  Africa. 

V,  9.  TIlIs  tribe  seems  lobe  exclusively  American,  and  one  genus,  (W»*»- 
ctru»,  extends  to  the  Southern  Temperate  Zone. 

VI,  i.  SitoneH  ia  confined  to  Uie  northern  hemisphere ;  of  tbe  eigbK^^a 
cies  in  our  fauna,  five  occur  in  Europe,  and  of  Ihese,  but  one,  S.  iili«-*. « 
can  be  supposed  to  have  been  introduced. 


4-23 


[I«(la*te. 


VI,  11.  TliiB  s\s\)  family  Ih  Mnflauil  ui  ilie  urtntJt-mio  nod  subarctic  ro)c1oDit 
of  Uic  niirtlicrn  licmlBiilicrc  ;  tlie  gPDprs  sro  all  <Jiffei«Dl  rrwni  llioee  ncog- 
bIzmI  (in  lUu  otl»r  uua.inciil,  ihuugli  ii  is  quite  pusslble  tlml  amic  or  llicui 
vtmy  be  repn.'Mnkd  In  Noribeni  Aeia. 

VI.  tli.  Itbycurua  is  an  entirely  isolated  roiiii,  having  no  niUlions  to 
Otli«r  genera,  su  Tilt  us  known  to  inu. 

TI.  iv,  1.  One  aikecicB  or  I'lijUmomus  and  two  of  Lep,vnia  are  Cfiinmon 
to  U)o  nubarcLlc  rcijiuna  iif  both  cunllUL'nlB,  I.iBlruiiulus  and  Macn<p8  l)rob- 
Ably  USteitd  inln  tropical  AmiTU^ti,  hut  n  renewed  Etndy  of  ihe  old  );enUB 
Ijlsuodcrcs  DinBi  l>o  mnile  before  ibis  citD  be  dellniiely  staled, 

VI.  iv,  3.  TIiIb  peculiar  muriUmu  Aisaorial  tribe  Is  represented  hy  u  dif- 
ftrent  genus  in  Ausiralia. 

VI,  iv,  3.  PlimhUB,  Ilylubius,  and  Piundcs.  are  confined  to  ilie  uuribern 

hembpberv.  hut  may  be  represented  [tr««  Scbduliurrl  in  Brazil  and  Aue- 

tnlbi.     Ililjpiis  is  largely  represented  in  Suuth  America,  but  not  on  ilii' 

oUier  ounlinent.  nnleits  II.  aritntalU  MotscU,  from  Japan,  should  on  proper 

taminatiun  prove  to  lielong  in  the  genua. 

VI.  iv,  4.  The  genera  In  iliU  tribe  are  very  iodefluile,  and  the  foreign 
wde*  slill  require  revision  to  bring  out  the  facts  in  gei)grapliin>1  diatrlbu- 
thm.     LixuB.  Cleonus.  and  SlepliaiioclcoDUs,  are  the  only  cxomplea  I  ran 
Mention  at  present  of  genera  common  to  both  coniinenta. 

VI,  iv,  5.   I'roeat  pieipe*.   two  species  of  Qrypidius  and    Tans'phsrui 
MA0,  are  common  to  the  northern  piirt  of  Ixi'.b  coaiinejils.  and  have  not 
Iwen  introduced.     The  i>nly  genus  which  estcods  to  Trcipical  America  is 
FbTllotmi. 

VI,  iv,  S.   Trarhodes  is  subarctic,  and  occura  on  twth  continents. 
TI,  iv.  T.  Oiiduccplialus  is  peculiar  to  North  and  Souib  America. 
VI,  iv,  8.  Hagdalis  is  cuainupuliion,  but  moat   largely  rupreienled  Id 
Kon^  and  ffortb  America. 

VI,  iv,  B  Anthononius  Is  ccmmopolitan,  nr  nearly  so.  Ordicstes  Is  con- 
tned  U>  lite  noriliern  liemisphere.  The  other  genera  In  our  fauna  are  new. 
Ud  Iheir  dislributlun  u  consetiuently  unknown. 

TI,  Iv,  III,  TliU  tribe  scorns  to  bo  exclusively  American,  but  both  genera 
MttcDil  initi  the  southern  irupicB. 

TI,  Iv,  II,  The  tribe  Tjcliilni  has  not  been  separateil  from  Erirhiuioi 
sufflcicnlly  Bccumiely  to  niake  any  nbservaliona  of  value  at  present. 

VI.  iv.  I'j.   I  d'l  not  kniiw  if  the  s]iec1ca  common  to  Europe  and  America 
ft«VB  Iwon  intmduced  or  not.       The  tribe,  by  the  diniiiiislied  □uiul)er  of 
Joinu  in  tlic  Hiniclc  of  the  antennre  indicates  a,  low  grade,  and  the  genera 
*rB  iridcly  dlfliised  on  the  eaatem  continent,  but  do  not  occur  in  South 
■^UiontM  or  AiiHtrallu. 
Vl.   iv,  13.   ThiH  small  tribe  is  represented  on  both  conlineniB;  Ilie  spe- 
Bt  hove  not  been  studied  with  sufficient  care  to  indicnle  tlic  distribution 
tli«  SBnen. 
'J.   '^.  11.  Tlila  trilie  Is  Araerican,  and  beat  represented  In  llie  tropica. 
"•   f''.   13.     Wilb  the  exception  of  Acalles.  Cryplurhynchus.  and  Cffilo- 
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steriiue,  «  Lirh  me  8ii|>p»»cd  Ui  lie  coHiDopnliUD.  nur  genera  urt:  no!  II 
on  the  olIuT  ci.nlincm,  Tliow  whidi  have  been  previously  dwmlNJ. 
inoetlj  eiirixl  (it  thi?  gnnlhern  tropics  of  Americs.  and  of  ilie  ciifLi  nnr 
genera,  Di^tliing  ran  ytt  hv  snid.    As  a  tvilX'  ihc  dUtrlbutlon  h  grnml, 

VI,  \y,  lit.  Ciiplnrus  abnunds  in  trupir-^t  America,  and  ia  feebly  njrt- 
seated  in  )ri>]iiiul  Asia.  FluKiinis  Is  unllrcly  Ainerioin,  Aa  ■  irihe  ibe 
dlitributli  iij  L»>e^Qera1, 

VI,  \v.  17,  TnfhyK"0"9  i*  pxrhisircly  AmiTloin  ;  one  sjicrics  i«  flfMil- 
ian.  ThiMiiily  ri'prcBonlativu  In  fur(il)!ii  [urtii  is  Di'norAnpala'Ptacot.ti 
Burmah. 

VI,  iv,  IH.  With  closer  compariwn  tlie  Dumber  of  epedet  miniDt 
Europe  ami  ihi;  Unltud  Slutcs  may  pmlmbly  be  increased.    There  ta  In* 
one,  CtMorhntu-hiiK  rapa.  Which  may  Iiavc  l>eca  introduced, 

VI,  It.  11).  Until  a  new  slii'ly  Um  been  made  of  Borii,  Centrinw.  ud 
allied  gehirn.  nny  remarks  upon  geographlcttl  diBlributlon  would  be  pR- 

VI,  v.  lliitanlnns,  as  rvcordi^d  in  the  Munich  Catalogue  is  eotimopnll'in ; 
a  better  siiuly  of  the  flireign  Bpedes  is  necessary,  in  urder  to  l(now  if  IhfJ 
possess  tlie  e-wuntial  churacier  of  the  siibfaraity ;  ihe  vertical  moTemnn 
of  tbenuiiiUblen. 

VII,  i.  oiip  two  genera  eltcnd  into  tropical  America. 

Vn,  11,  ri/fii«/orTni'(iariu«liiui  probably  I>ren  imported  from  Asia,  llioogli 
Convaltal-'t  batata,  upon  which  it  depredates,  ia  considered  an  Ameriisa 
plant. 

VIII,  i,  1.  Rhyncliophnrus  Is  cosmopolllan.  but  conltned  to  tropical  io<1 
suhtnipieiU  regiona,  l)eiiiB  pnmsltlc  u|ion  palm  trees.  Sphenophorus  is 
ejtsmopiilitnn.  Culandni  lias  deen  distributed  in  cereals  nntil  it  \i  dov 
diffleiili  to  determine  whence  the  species  hove  emigrated. 

VIII,  iii,  I.  DryophthoruB  seems lo Ifecoamopolitan,  theothergeneiaw 
local,  so  funis  knciwn  at  present. 

Vnl,  iii,  3.  Cossoniisand  Mesites  are  common  to  both  continents;  Cid 
lophiliis  is  found  in  Madern,  and  Himaiium  in  India.  Stenomimus  oecui! 
in  I)rii7,il,  and  IIc)mnlo^enlls  in  San  Domingo. 

VIII,  lil.  :t.  Stenoscelis  is  almost  coRmopolilan  ;  Rhyncolus  a  found 
throujihoiit  Ihe  northern  lieniispliere,  nnd  in  Brazil ;  PbloxipliagUEi.  Abimi- 
riirhimis,  nnd  Hexarlliruni  in  llie  Atlantic  Island  and  Euntpe  ;  Ihe  last 
named  nlHi  occurs  in  Jaiian, 

IX,  i.  Piiilypus  is  cosmo[¥ililan. 

IX,  il,  1.  Pilyophlhorus,  Sylotenis,  Xylcborus,  Drj-oc<Ptes,  CrrpiisliR 
and  Tomiriis.  iire  common  to  Ixttli  ennllnenlB. 

IX,  ii.  3.  Seolylua  is  widely  di(riiBe<l  iin  Iwth  conlinenis, 

S,  1 .  Tro|iideres  is  llie  only  ReniiB  oceurring  on  the  other  eontincnl. 

X.  3.   AnllLrilius  and  BracliytnrHnB  are  represented  in  Europe- 

X,  ;l.  ('lior:iHus  also  iieeurs  in  Eurojie.  Arseocerus  is  cosmopolilan,  a»l 
dislrii>iited  in  arlicles  of  commerce. 

X,  4.  Xenorchi'stes  has  been  found  only  in  Madeira. 

XI.  Apion  is  cosmopolitan. 
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Tbu  npuratlun  ol  computing  the  difTercnce  between  tlie  trui'  and  llie  np- 
n«nt  xcnilli  iHBtDnona  of  sUtra,  buiuall}'  pfrrformed  h}r  dichds  nf  Bcssel's 
ifnction  tables,  irliitUari'  cukulali^d  th>in  tiU  rormula,  numely  ; 

This  o|)fnttlini  is  uaunlly  lonaritliinic,  uad  ilie  refraclion  lubltsnrt  ilicru- 
e  InhleBoriugaritliiue,  The  coniputation  may,  however,  be  very  luucU 
itnpliBcd,  by  llie  use  o(  natural  ntimberH  in  pliice  of  their  lugaritlims,  as 
irtU  Appear  fkiui  the  Tollowing  : 

In  tluf  ttbove  formula  subBtilute  R  for  d  lun^,  and^  fbr(B2')l  J.  The 
brmuln  then  becomes 

n^Ii^p (1) 

II  which  li,  may  be  called  Ihe  mean  refraction,  and  ^  isa  Ikctor depending 
liiMiM  entiruly  t>n  the  temperature  and  pressure  of  the  atmospliere-  For 
pgpenl  purposes  two  inblo  may  tie  inadu.  one  of  mean  refractions  i/(,i, 
letng  the  iialnral  iiu labors  corresponding  1o  the  table  "d  Um'"  at  Beascl, 
Htd  the  other  of  oirroctiunB  to  the  mean  refractiou.  But  aioce  these  cxrrci:* 
ioaa  would  be  sometimes  additive  and  sometimes  subtrapilvc.  the  laiier 
stile  wottid  lie  reduced  tn  a  Einisller  compass,  if  mch  observatory  or  plaec 
rhere  the  tables  are  adopted  wereto  adapt  tbcni  to  the  true  metiii  refrncii'in 
if  that  place.     This  nmy  be  done  as  follows: 

I>et />a  be  that  value  of /I,  widch  substituted  in  equation  (11,  would  give 
Inw  meMi  rcfmctton  for  uny  parliciil&r  place  i  and  let  if,,  be  itiHi  nicaii 
rebsctioQ.     Then 

n.  =  n,p. (3) 

fi^  la  given  by  its  lug.  in  Bessel'a  lirsl  table  "  log.  d  tan^."  and  a  round 
Tklue  for  tog  f,^  near  tlie  above  mentinncil  mean,  may  t*  chosen.  From 
OiU  formula  a  new  table  of  mean  refnictiona  in  nittnml  numbers  rxn  ciuiily 

IjM  r  be  the  correction  to  he  applied  to  tliis  mean  refraction.    Then 

•■  =  «-«.  =  «.  I/'-/'.' (8) 

■om  which  the  table  nf  corrections  may  be  calnulaled, 
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In  milking  llie  Wblo.  ttnnparalive))'  few  vsIiim  nocA  bn  uimpuivd.  to, 
liaTliig  iLom;  few  Taluoa,  tbe  oiliers  may  bo  snpplltKl  l>y  iDierpoUiloo.  Ttt 
followinn  18  a  aniail  i>ortion  of  a  ubie  of  thcM  cdrrwrttons,  In  what  appaui 
to  be  its  inosl  convenient  form.  It  was  coiupulfid  fnim  BtaM^r*  lAiltt, » 
given  by  Peter's. 
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Apparent  xcnlih  (INtnncc  is  here  used  aa  argumcnl  at  ihc  side,  Ii  mij 
lie  replaced,  however,  by  the  corresponding  declination,  or  the  cirele  read- 
ing, L-'ff.  j,  i5  uaed  ns  argument  at  llie  top,  and  —0.01000  is  the  aasnniri 
value  of  log.  /,„.  When  log.  /.  :=  log.  /,„  the  correction  <b  zero,  tberefore  « 
linve  ivrillc-n  the  tubli'  of  mean  refraclions  in  thai  column,  thus  ciimliinioi 
iKith  nililcs  ill  cine.  This  may  be  done  when  Ihe  arguments  al  the  e'lit  ue 
not  choBen  ho  fur  Hjiart  an  to  make  the  second  differences  of  the  nrno  n- 
fraction  too  great.  In  computing  the  tallies  from  the  above  fonnulif,  ibf 
arithittfieal  compUinent  nf  l>g.  p  m«st  lie  used,  when  tbHt  log.  as  found 
tVom  BeRBers  laldes.  is  ncgntive.  When  log.  p  occurs  in  tbe  liof  aiHtf 
lop  of  the  table,  the  correction  Is  negative,  when  In  the  line  at  the  boiiop, 
it  is  |M«itive.  To  And  the  vahiesof  (oj. /,  for  (he  lower  line,  correspondlof 
to  lliose  of  the  upper  line,  call  the  naluml  numlier  correspond ing  w  wi 
particular  value  in  the  upper  line  n^,  and  ius  corresponding  value  fnr  ite 
lower  line  p.^.  Then  from  formula  (Jii,  since  r  is  minus  in  one  case  m* 
plus  in  the  other, 
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eringtl 

^Ublcof 

asUiiiliil  fn. 
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s  tables, 

lo-j.  ,..  wlie 

tbe  /,e 

itb  dlst'i 

tance  is  4.". 

or  nion 

a  niiTe<- 

ins.  Ug.  Ii.  log.  T,  and  lag.  j.  art  nkcn 
iiddwl,  and  Iheir  sum  is  the  arguW"' 
ras  than  4^o.  When  the  zeniibdU'- 
iee<iunt  of  the  eipooent  J  is  lo  Iw  ^-f 


p«l  to  iho  log.,  and  wlien  If  at  moro,  another  correction  mtist  hv  np|tlio<1 
lacraantoftbeexiKincnt  ./I.  Tlit-se  correttUina  may  lie  fouiid  fin  follows: 
Lot  log.  p,  =  tog.  {ST  i  +  log.  j-.  then  the  entire  correction 

ri  =  lag.p  —  Ug.p^  —  log.  y  [^  —  \]  -\-  log.  \BT)  i.A  —  \)....['5) 
nrbich  tbe  two  tenns  of  the  Ust  member  are  the  flrat  and  second  eorrcc- 
HM  Rspectively.    Tbe  tbllowing  will  illuBtrate  a  method  of  tabulating 
leMi  correctjons : 
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The nrgument  al  the  topis  either  ^0(7-  lBT)otlo3.  j,  acconllng  to  which 
MTcctInn  is  sought  for.  The  nide  argUDicnts  are  zenith  distances,  which 
lajr  be  replaced  by  decllnationa,  &e. 

The  first  column  is  need  when  taking  out  the  first  correction,  and  the 
8l  column,  when  Uking  oat  the  second  correction.  To  And  the  values  of 
IP  argument  for  [he  last  column,  enter  Dcosers  table  "A"  with  the 
tlueor  j  fur  any  zenith  distance  of  the  first  column,  and  against  it  will  be 
Hind  the  corresponding  Ecnllh  distance  for  the  Inst  column.  The  units 
se  or  the  corrections,  corresponds  to  the  flflb  place  of  log.  p.  and  when 
k^rlthmic  argumeni  is  negative,  the  correction  is  negative,  and  ciVi 


In  plane  of  tbe  nhove  tabic  of  cjrrections  to  mean  relViicMon,  a  graphical 
tble  may  be  conslructed.  which  has  some  advantages.  Let  a  right-angle 
itenglc  i<  B  C  lie  drawn,  containing  lines  parallel  lo  the  base,  at  equal 
ftpul. 
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aal  dlslances  may  rcpre»:nt  second)-,  or  Icnthaof  a  sccimil-  The 
S  (7i«  made  equal  to  the  maAinium  wirreclion  rm,  or  Ihc  correc- 
A  Buuimum  zenith  distance,  and  maximum  value  of  log.  p.  which 
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occur  in  the  table,  ^aiuea  at  r  are  auw  (ajmputcd  foi  tlic  diSercal  nliMa 
•it  the  argument  leg.  p,  but  for  tlie  muiinuin  Eeuiih  distance,  and  ibt 
reaullslaidutToa  tbe  \\ne  B  V.  from  the  point  B;  anil  ag&iDsl  the  pMoB 
tbuB  found  the  arguniunta  log  f.  are  written.  A'ongtbc  tine  AB  are  «rtiui 
the  Eenith  distances,  E<iua1  inci-enivDla  of  Eeuilli  dfEtxuce  are  rp[imaiud 
by  uoequiil  increments  of  the  lint>ji^,  tu  order  that  the  Hoe  AC.  of  linrnT 
maximum  corrections,  may  lie  a  stratglit  llac.  Call  thuo-ordJoaleaorv^ 
point  of  ^(7,  diuiA  r.  und  the  Ji'ilanctt  Ji},  tim.     Thi-n 

.      rfrti         dm 

from  which  tht:  diitunucs  of  tbe  nrgumcnte  ttam  thR  point  A  mny  be  deter- 
mined. The  title  AD  represents  the  ed{(o  of  a  ruler,  or  a  thread,  siretched 
from  a  needle  nt  tlio  point  A.  If  this  lints  br  turned  about  A,  untiliipum 
through  Umt  pi>iot  ItC.  corrMpondtng  to  tU«  ralue  of  log  f,  fur  vhicb  the 
correction  Is  BoughU  llic  corn^ction  will  Ix;  tlic  length  of  thi-  pcrpcndiculir 
to  AB,  meaaured  to  iiJ>  inierxccllon  with  AV.  at  the  |vn!nt  corr«s|iondiii;U 
the  given  zeniih  dUtaiice. 

ThiB  method  lius  thu  Hdvtuilagc  llml  the  inlerpoUliuns  are  mtdr  mibt- 
ately,  and  will  undoubtedly  glre  good  reaiilta,  If  ihc  diagmn  Is  dnwn 
carefully,  and  Inrge  euoujjh. 


On  Ih/:  Firtt  Sgitemalie  ColUelien  and  DUeuttiau  of  tlu  Vanange  Countf 
OU  ffiU*  9/  WfUm  Ptuni^haaia.  By  E.  S.  NeUleUin,  C.  E.  Prt 
partd  for  pubUratioa  and  rommunicateil  bg  John  P'.  Cartl.  Auiuta*! 
Oeotagul  in  fharge  of  the  Sunrg  of  tht  Oil  llegioTU. 

iSMd  b*fi>rt  Ihf  AtwrUan'Philutopbirnl  SiKifty.  J-mtiarji  \^.  1877.) 


Id  the  fall  of  ISSS  the  Aral  aystcuiailc  Allempt  vim  iiiftde  h 
direction  tmil  dip  of  ibu  Oil  Sunds  of  ihc  Venango  region  nnd  the  true  re- 
luion  which  lbs  oil  producing  rock  of  one  disiricibcara  to  that  of  another. 
Tills  uraa  during  the  great  Pleiuaniville  oil  excittiment.  when,  prohtibly 
(br  the  flrat  lime,  tiie  nltention  of  a  large  claw  of  operators  wa«c«llc(liotbe 
bet  thiit  there  was  a  marked  diflerenco  between  tbe  oil  and  oil  sand  of 
Plnuantviilc  and  Hurruiinding  diatricts,  and  the  oil  and  oil  uiud  of  Oil 
Creek. 

Previous  to  that  time  verjr  few  levels  had  been  taken,  and  those  only 
locally  from  well  to  well  on  the  same  farm,  or  within  the  bounds  of  one  pro- 
ducing (Teatre  ;  but  some  of  the  detached  districts  bad  been  fortuitously  oon- 
BDcWd  by  linos  of  levcla  run  for  pipe  lines  from  station  to  station,  and  by 
preliminary  Railway  surveys  which  crojwed  the  connlry  in  iilmoBt  every 
"rection.  Prom  these  sources  il  was  ascertained  thai  tbe  Pleaflanlville  oil 
ick,  althouj;h  called  the  4lh  aand,  lay  at  a  higher  elevation  Iliaii  Ibc  3d 
jid  of  Oil  Creek. 

Some  ofwratora  held  the  opinion  that  lite  oil  rocks  ran  horiiontaliy  unilor 
le  whole  country,  and  ihiit  by  drilling  deeper  at  Ptcaaanlville,  tbe  Oil 
M  sand  would  be  found,  and  a  mucb  larger  supply  of  nil  obtained. 
contended  that  the  rocks  dipped  towards  Oil  Creek  and  the  Pteasant- 
<Uie  Wdlls  had  already  readied  the  Oil  Creek  saad.  They  weatsiill  further, 
^ud  pointing  lo  tbe  old  hkilures  in  the  PleuMutvllIc  district,  averred  that 
tlttrc  was  no  oil  In  the  rock  when  these  wells  were  put  down,  but  that 
■tlM  flooding  of  the  oil  saniU  under  the  valley  of  Oil  Creek,  by  tbe  abondon- 
fXiMt  ;ear«  before  of  so  uutny  wells,  bad  forced  the  oil  Irora  its  original 
tiome  [biire  to  these  higher  portions  of  the  rock. 

Diicussions  on  these  points  showeil  tbe  necessity  fm  more  Infomiatioa  on 
tba  subject;  and  while  some  chose  In  gain  this  iafunualion  on  Ibeirownac- 
OHint.  hysluklngwellBilee|>cratconsidon>bleeipeQse  to  se<!  what  might  be 
ftrfow,  a  few  bclievcii  that  something  could  he  learned  by  a  careful  study 
ftbe  wells  already  drilled,  In  connection  wllh  a  series  iif  surface  levels 
K^Jidlng  ovpr  a  large  aroo.  embraeing  in  one  Bystctn  all  the  main  oil- 
**i  Uojng  centres. 

*■*  &n  outgiuwth  of  this  idea  an  infonnnl  meeting  was  held  and  a  com- 
appoiuied  to  plan  and  carry  out  the  work  necessary  lo  be  done 
'-  d-  S.  Kcrttlcton,  then  residing  in  Pleaaantville.  consented  to  act  as  one 
'**•'  coRimillee.  and  lo  undertake  the  laBk  of  running  the  lines  of  levnls 
*  "^allecling  the  Wfll  rcoords.  A  circular  was  issued  to  well  ownetB,  and 
^Xoc.  uiKn.  PHILOB.  soc.  XVI.  (ill.  3b 


bknks  were  prepared  for  fllUhg  in  (lit  well  rpcfirds.  of  which  the  follii*ia( 

CireularA.  Plcnwum-ille  Pm 1888. 

Deak  Sir:— a  preaaing  oe^d  Ims  luiii;  beuu  r«lt  hy  tUe  riMre  ih<iu*hitiil 
operators  in  tbe  PeniiBylv&uiii  Oil  Itusions  fur  >  mnrn  thorough  anil  acrui- 
ateknowledgeof  ibetlilckneas,  dip  uiid  genoMl  chantclerlslka  of  tlir  ClU- 
beariag  Ri>d(  in  tliis section.  'Ihi'  ilnlUiigH  fn  illfterunt  launUtiaa  hiws- 
tablished  dsia  sufflcient  for  oiHratioiis  lu  thuae  panicular  plaocs,  but  m 
effort  bss been  nude  to  conoeci  ihoao  togtiltcr  inonecomprcbensWHiibalt, 
and  very  little  Is  known  as  yei  »|  tlje  retatirt  positions  of  the  OU-lwnruij 
Kocks  [d  these  several localitiiii  In  order  that  tlila  want  may  be  tuiipM 
a  find  haa  been  raised,  a  commiiu-o  appoiutud  l«i  supervise  ibe  wort.  bdiI 
the  services  of  a  competent  Eni^-incir  sKcurcd.  It  is  proposed  to  imkt  n 
aeeuraft  topographical  tttraey  -if  t'li-ninntrilh.  Enterpriif,  Bean  Farm,  Pil' 
hoU,  Shamburg,  Bvll  Run,  and  Pionttr  Oil  Dittricu,  and  then  \>j  a  earn- 
partson  of  the  recordsof  a  lar^i'  number  of  the  most  proniinuni  wdlait 
■aid  districts,  to  prepare  and  |  mlilUIi  a  reiiort,  nhich  we  think  will  coni^ 
facts  and  Qgures  of  great  valur  lo  those  engugeU  in  the  development  ofOU 
Territory.  la  furtherance  or  iliis  ubjecl  iho  encioeed  scries  of  qiMtlou 
have  been  prepared  which  we  liupe  you  will  lie  bo  kind  as  to  fill  out  ud 
return  to  us, — and  any  (Urther  ijirurmatiun  you  may  tie  able  to  give  wdlbe 
duly  acknowledged. 

Signed  8.  Q.  Brown,  Oeorgf  K.  Andeison,  J.  II.  Ilebin,  John  ?.  Cull 
E.  S.  Nettleton,  Committee. 

Address  ull  letters  to  E.  S-  Nettlcton,  Civil  Engineer,  Boi  45,  PleisMt- 

ville,   i'a. 

Cireular  B  Pleasant  ville.  Pa 1868 

Dkah  Sih  :— Pleapc  fill  out  the  following  blank  and  mail  to  E.  9,  Xeltlt- 

Ion,  Civil  Engineer,  Box  «,  Pleasautville,  Pa. 

Iteeordof Well  No 

Located  on — Fw™- 

Lease  No Teated 185.. 

Distance  fromtiurfiieetotoiiofFirator  "Mountain"  3and,  No.  of  feet 

ThieknesB  of  the  First  Sand.  "        

Uiilanee  fnim  siirfaee  to  top  of  Second  Sand,  "        

Tliicknessof  Second  Sand,  "        

Distance  from  aurfaee  to  top  of  Third  Sand,  "        

Thickness  of  Third  Sand,  "        

Distance  from  mirfiice  to  lop  of  Fourth  Sand,  "        

Thickness  of  Fonrth  Sand,  "        

Dislunee  from  Burfitcc  to  top  of  Fifth  Sand,  "        

Thickness  of  Fifth  Sand,  "        

Distance  Ihun  surface  to  Sivtb  Sand,  "       

Tliirkness  of  Sixth  Sand,  ■■        

Wljai  is  Iho  entire  dopih  of  your  well  T  "       


At  n 
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rr^m. 


whdt  (fpptli  wore  llie  inud  vein"';  No.  of  fcct 

Al  wimt  (kpUi  Is  llicsei'd-lKiGT  ■'         

How  fiirls  the  Imttoui  of  working  tlmmbpr  from  Ihr 

IwIIoth  of  lilt  well  ?  "        

b  your  wall  msedl  

'  Qwilily  ofUmOil-lioaringRnck,  Pebhlc  orSanil?  

Wlui  color  of  oil  IB  produc(«d  T  

SnivUyofoil?  

What  has  been  yont  liesl  priHluetlon  per  daj-f  ..BliIs, 

Bow  many  tngint^s  would  ihe  best  flow  at  gas  run  T  

Wliut  1b  ihp  EngliiL'cr'B  niimtwr  of  this  wull  uh  marked  on  tlie 

SaiuBon  PosiT  

tknuria: 

During  the  wintec  of  I8<13-D,  the  work  wni  prosecuted  with  conilderable 
taterest  and  ilUlgence,  but  like  fill  niher  matters  not  directly  personal,  it 
■SOD  began  to  be  neglected  by  the  coiumitleamen  who  were  all  deeply  en- 
gaged in  their  own  afiairs,  nnd  Mr.  Nclllelon  was  left  to  work  out  the 
piohlem  as  best  be  could,  almost  alone. 

Hiaintitiiu  the  field  widened.  New  developments  at  ScruligrasB  and 
Pu^er's  Landing  led  off  to  tbc  south,  far  beyond  the  limils  proposed  for 
our  work.  Mr.  Neltlelon  bad  been  attracted  to  Ibe  west,  and  ronnected 
MtDMlfwUh  the  Engineering  Oi>ri>s  of  Oreeby  Colony,  which  made  it  Dec«9- 
tmry  fur  him  t^  close  up  his  atlalra  in  Ibe  Oil  Regions,  preparatory  to  his 
removoi.  No  one  bad  any  personal  interestin  continuing  the  investigation, 
il  ibtt  work  Btopt  just  when  it  should  have  been  carried  forward,  leaving 
the  matcrmb  in  hand  in  such  an  unflnlshed  and  incomplete  condition  ttiat 
BO  report  could  be  made  which  would  )m  at  all  satisfactory  to  those  who 
lud  subw'ribed  to  ibe  funds  for  the  Snrvoy, 

This  was  in  the  Spring  of  1370.  Mr.  Neltlelon  btfore  leaving  Pleasant- 
^le,  placed  all  the  accumulated  papers  of  the  Survey  in  my  hands,  where 
Oay  have  remained  to  the  present  time,  They  were  accompanied  by  ihe 
Ibnowinghni'f  report  to  the  Commitiee,  dated  Pleasant rllle,  April  1. 1870, 
^^tid  addressed  to  the  Goniinitioe  of  the  Topographical  Survey  : 

Unntk'uien  : — 1  herewith  present  to  you  the  facts  and  [mpers  relating  lo 
QieStifvcy  which  I  commenced  over  one  year  since. 

LitwiB  have  Iiecn  carried  to  nuarly  all  the  important  producing  centres 
)f  ttie  upper  distiicl,  but  t  have  not  been  able  to  connect  Parker's  Lauding 
irlth  the  survey  in  conse<iUEnce  of  its  distance  from  my  nearest  "  bench  " 
It  Venango  City.  I  expected  to  have  obtained  the  elevations  along  the 
ULnegheny  Valley  Railway  ihim  its  Chief  Engineer,  but  have  been  dignp. 
pointed. 

Many  difficulties  have  been  encountered  in  getting  inforniatioo  fVnm 
ir«It  owners  on  whom  I  am  entirely  dejiendent  for  the  data  so  eHsenlial  to 
Alia  work.  Some  arc  not  willing  and  prompt  in  assisting  in  this  way  be- 
wnac  tho;  at«  antler  the  impression  that  it  Is  a  private  enterprise  :  but  the 
utoat  seriouA  obHiacle  mel  with  Is  the  characteristic  Indifferrace  of  i\m  people 
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in  the  oil  boBtoeu  to  anjtbing  but  that  which  promiHes  an  InuueditU  per- 
sonal benefit. 

By  meang  of  the  leveU  taken  to  the  well  mnutha  1  haTc  adjuited  Ilia 
reoirdaoronehiindredaDdtlilrly-rour  wellAmsuchafray  that  Itii-yail  lUf 
bo  compared  with  one  point.  ThU  point  ia  the  Enals  Well,  PleaMnlTilk, 
which  ia  located  on  the  higbest  ground  in  the  county.  A.!!  other  wells  in 
therefore  below  tliU  base.  Tlie  elevation  of  this  point  nbore  tide  I  U  tint 
determined  from  iuformaUoD  furntsbed  me  by  the  Soiitbeoniaii  InniituUai 
to  be  1761.81  feet.  Tbie  rmult  wu  aimed  at  by  correcting  my  own  l«TBb 
with  the  levels  of  the  Allegheny  Valley  Bailway  aa  I  rccoiTcd  them.  But 
upon  checking  my  line  with  olburltnilway  Surreys,  I  find  an  error  of  alioal 
fllly-tbree  feel,  which  I  havu  Iritccd  Iii  llie  Allegbcny  Valley  Railns;, 
between  Venango  City  abil  l'ii1si<iir;:h.  This  mikk<?s  my  base  1709  ImI 
above  Ude  inateftd  of  1763  as  Qrst  onnoiinr^.* 

In  the  arrangement  of  theatrata  of  8)iiiiUi<)iii?  I  hnvc  puid  but  little  atlen 
tion  to  tbe  usual  method  of  numberiag,  uliicb,  from  the  way  of  countinf 
from  the  top  is  very  liable  to  confuse,  us  in  some  places  two  or  three  mous- 
tain  sands  are  found,  and  in  others  the  llrat  sand  ia  the  oil  producing  ruClL  - 
I  have  discarded  some  records  which  wtrc  evidently  incorrect,  and  luin 
been  forced  to  use  aome  which  are  not  alio^ctlier  to  be  relied  upon. 

I  have  noted  ttie  elevation  of  806  wel]s  iiiiJ  ittoiut  80  permancnl  bencbi) 
in  different  locftlities.  I  also  give  you  i  he  dcvAtiun  above  sea  of  eecfnl 
places  in  the  western  part  of  the  slate. 

There  bave  been  sent  out  1S3  blanks  which  have  not  been  returned. 

I  have  great  cooBdcncc  in  this  method  of  li)cating  and  di-fining  the  oil 
bearing  rw^ks,  and  fnim  the  data  which  I  hand  you  verj' much  can  1* 
jiatliercd  which  is  of  ])raclipal  use. 

In  till!  c'iirly  piirt  of  my  oliaervations  on  this  Survey  I  formed  thcopinion 
tbiit  the  oil  roi-ka  dipped  uniformly  in  one  direction,  but  more  exicnded 
MUrv(;yi'  allow  dilferenlly.  In  some  plncea  tlic  line  of  greatest  dip  ii  nnth 
sontii.  Willie  ill  oDiers  it  is  m<)r<^  u  esterly.  Tbe  line  of  oil  deposit  fe 
iklmiist  invariably  in  llie  tincof  greatest  dip,  sliowing  doubtless  that  Lhrror 
Mlatiun  wun  iiiude  in  Hwifl  ruunin;;  water,  and  tbe  deposit  of  pebbl<?s  I'lS 
in  tliu  Hue  <if  tlie  current.  Hence,  the  "belts,"  which  correspond  vitt 
Ibe  dip. 

if,  in  your  opinion,  this  Survey  is  of  any  practical  benefit  I  would  sug- 
gest that  it  be  put  inli)  the  hands  uf  the  Producers'  Association,  withscitn 
of  making  it  to  the  interest  of  a  larjrcr  numlier  to  assist  in  collecting  tbe 
necenMiiry  data. 

Miicli  more  work  U  yet  required  to  define  and  locate  the  oilliearinf 
rocks  111  this  secliim  of  the  S)atc,  but  the  diiTiculiies  above  menlioijed  and 
tlie  lack  of  CO  I  ijn!  rat  ion,  together  with  demands  on  my  own  time  wliifli 
maku  it  impossible  fur  me  ti)  give  it  the  alt/jntion   required,   have  induM^ 

■Miiiiy  ctrurl"  hnvp  Ijn.'ti  mmlc  tn  IMI. '.laml  '8  to  discover  IbecauBCiiniiflut"- 
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me  to  iimkc  Ihia  reiwrt  and  place  tn  your  liands.  to  i 
beat,  all  uf  tlie  Tacta  and  llguroe  thus  far  cullacli^d. 

Nu  pun  »r  the  rcauU  has  beeD  made  public,  ei:c;pt  b  smnll  aketcli  tuf- 
nishcd  to  Dr.  J.  S.  Newberry  of  Ihc  Ohio  Slate  Geolugical  Survey. 

A]l  uf  which  is  respectfully  Bubmitlvd. 

E,  8.  Nettlelon,  C.  E. 

Since  my  connection  with  the  Second  aenlogical  Survey  of  PennBylv&nia 
I  have  found  Iht'^e  puimrs  of  great  eervioe,  and  been  ulijiged  to  refer  to 
tbrm  otlca  Ibr  fiuits  wliicli  could  not  niiw  he  ctberwiee  obtained,  but  I 
did  not  ferl  St  lilwrty  to  use  the  nmlerials  in  any  puhlie  way  without  Mr. 
Kettl<^ti)n'«  consent  and  the  (tcquiegeence  of  the  State  Geologist.  These 
ratriciiDDS  are  aow  removed  by  Mr.  Nettietun'a  permission  la  publish 
wtiutever  may  be  of  general  interest. 

The  vrell  records  are  many  of  Ihem  imperfect,  none  of  them  indeed  are 
Jnst  what  tiie  geologist  rei^ulreB,  fi>r  they  give  no  indicalion  of  Uil-  cliar- 
Mtcr  of  the  strata  between  Uie  Sandstones.  The  bliinka  were  not  pn-]mred 
wttb  a  tIcw  of  studying  the  lilholagy  (\irlher  than  it  was  involved  in  an 
examlnalion  of  the  oil  rocks.  Bui  they  accomplisiied  Iho  purpose  intended 
«Bd  brought  out  the  fiicta  required  to  deuionslrale  that  there  are  diflerent 
beds  of  sandstone  lying  at  different  horiiionB  and  ail  dipping  with  con- 
■Iderable  unifortnlty  to  the  southwest. 

This  may  he  siiown  in  a  general  way  by  taking  a  few  weila  at  random 
along  the  line  surveyed  from  Pleasantville  to  Oil  CJiy — thus  -  (rtfer  to  tiie 
records) 


,  -HOT  fcB-- 


True 


Sand 
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(1>  Enuls  Well,  Pleasaniville.  lop  of  oil  sand  aUivc  wf 
(87)  National,  No.  2,  IJ  mile  soulhwesi  of  Pleasaniville. 

(137)  Fink.  No.  13,  Shamburg 

(881)  Porter,  Fo8l«r  Farm.  Oil  Creek 

(818)  G.  K.  Anderson,  No   134,  Pit  Centre  .. 

(SW)  Lady  Suffolk.  Blood  Farm 

(261)  Well  No,  as,   Rvnd  Farm 

(MS)  Champion,  No.  2,  Rouseville 

(300)  EliEabelh,  C'lapp  Farm 

(S70)  Siv<^ily.S:  Gardner.  Allegheny  Run 

Between  the  National  well  and  Fink  No.  13,  there  is  a  drop  of  about  43 
feet  In  the  llgarea  here  given  (htm  the  Block  oil  rock  or  Slray,  to  the  Green 
oil  itKk  or  3d  sand  of  Oil  Creek,  which  accouols  for  what  appears  to  t>e  a 
greater  dip  according  to  the  distance  tliiin  on  otlier  parts  of  Uie  line.  The 
groea  oil  ruck  Is  found  under  the  Plcaaantvillediatrlcl  in  its  pro[ier  horizon 
■■  ia  sbuvrti  by  some  of  the  well  records,  but  Is  unprixl motive.  Between 
Ibe  NaUonitl  and  Stiamburg  Iralh  rocks  yield  oil  in  some  wel'.s.  To  make 
the  whole  aerie*  of  orean  elevations  above  given  uniform — that  la,  nil  refer- 
ting  to  Uie  top  of  the  Sd  Sand — the  elevation  al  the  National  sliould  he 
wboax  TU  tueU  and  al  Ennis'  about  TS3  feet. 


CbtII.]  ^*  tJ*^* 

Without  doubt,  tbe  geDiMiLl  reader  will  bo  much  coofusod  Id  Ulempting 
to  trace  the  oil  sands  in  tbvir  |>ru|>er  order  throagh  Ihc  mnssur records  hen 
givea.  No  effort  has  beeii  maJo  la  hannnnlin  the  a|ipareiil  diDCivpandn 
made  by  drillers  Id  Dumbi  rini;  llie  8andn>ckB.  Tbe  record*  hare  bMfl 
copied  from  the  originals  jii»l  ,w  Miey  wore  received,  nnlj  making  Ihem  lo 
conform  lo  the  general  pUti  iiil<i|>i('<l  in  the  pablicalioa  uf  ibv  whole  hum 
of  records,  good,  bad  and  iuditTurvni,  which  wc  have  on  hand.  It  willU 
a  work  for  future  study  to  eolcct  those  wUlvh  are  rvliaLle  and  tu  atnui|t 
and  classify  Ihem  In  an  inielHiiHilf-  mnntipr  Wr  Imjic  tli-ii  ihe  r'lWioi. 
tioD  of  these  records  as  tl>>  >'  rr  ..1  ■  ■  :i  '■■  n-  ii.  r,,.  u  ,i  :,.,,',:.,•.,  ,.  '.-r 
stand theorderaud  arrangi  ..  : 
are  Dot  working  understai   .  - 

examination  of  the  measures  drilled  through  and  a  more  careful  nDmbeiini 
and  measurement  of  the  Sandrocka. 

Mr.  Nettleton's  levels,  as  mentioned  In  his  report,  were  all  baaed  on  hit 
Ennis  Hill  datum.  In  1874  we  establiehea  the  heightof  thia  Hill,  byleveh 
conneeilng  with  the  railways  at  Tidioule,  Tionesla  and  Rouseville,  H 
1718  feet  above  tide.'  We  now  add  7  feet  to  reduce  this  to  ocean  kvelf 
making  it  1720  feet  above  the  ocean.  Theelevationsof  the  tbllowlngwelk 
have  all  been  adjusted  lo  this  standard. 

All  the  wells  not  otherwise  noted  are  located  tn  Venango  County. 

Borne  of  the  records  here  given  from  Enterprise  and  the  Columbia  larB 
on  Oil  Creek  have  been  published  in  a  previous  iasue.  It  will  be  noud 
that  these  differ  fVum  tbe  former  quite  materially — a  ciicnmaiance  wltidi 
shows  how  unreliable,  for  close  study,  the  best  of  records  are,  even  when 
obtiiined  fnim  tiiu  well  owners  and  superiniendenls  themseUea. 

ToinakcBun^  ftlwiiyB  Itml  the  well  record  sent  in  should  be  the  p»r 
ticiilsr  one  required  Mr.  Ni'ltlelon  adi>|>tud  the  phin  of  Dumbering  llie 
wella  in  hix  Hold  Inok  lis  he  levi-lcd  lo  them.  He  also  carried  with  bioia 
]mliil-|H)l  and  linisli  and  iiinrki'd  the  sunie  number  used  in  his  nolc  txiok 
plainly  on  the  siimson-posl-  This  is  Ihe  '"engineer's  number"  rt'ferrfdw 
Id  the  blinks.  When  Ihe  well  owner  relurni-d  the  record  he  gave,  inad- 
dititin  to  Ihe  mime  of  the  well,  the  nunilicr  on  the  sanison-posi,  nail  thiii 
there  could  lie  no  niistiike  ntatle  in  adjunling  Ihe  levels  to  the  tTl^'^d. 
These  numbers  iire  uiien  in  the  fnlh.ivin;,'  |mi;i'>f  !il  Ihe  end  of  the  ii:Lmc  "f 
the  well,  in  bnicktla,  thus  ;  Ennia  Well  ( I),  lUrnioniiil  Well  No.  1  (131, 
Ac,  &c. 

■.VtKi.'hiiylklllbHilv",  rhll;>clrlj>liUi,  I'eiiiinylvaiilit  lUlinitid  duluiii. 
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in  the  Borough  of  Pleanantville  and  adjoining  its  east  line. 


1.  Ennis  Well  (1) 
October  14, 1868. 

To.  8,  Guild  &  Wright  tract,  adjoining  east  line  of  Borough  of 

I.     Authority,  J.  L.  Ennis. 

above  ocean  (high  tide)  in  feet 1720 

446  to    446  =  1274 

56  "    502  =  1218 

168  "    670  =  1050 

40  ''710  =  1010 

99  "    809  =  911 

30  "    839  =  881 

74  "    913  =  807 

22  "    935  =  785 

Cased  at  446'.     Pumped  4  feet  from  the  bottom, 
iictiou  200  barrels  per  day.    Gas  sufficient  to  fire  6  boilers, 
ravity  430. 

2.     Swan  and  Belch  Well,  No.  1.     (57) 
January  28, 1889. 

ham. Farm,  lease  No.  5.  Candeld  tract,  adjoining  east  line  of 
Plcasantville.     Authority,  Edwin  Swan. 

above  ocean  in  feet 1678 


180 

to 

180 

1498 

15 

195 

1488 

422 

617 

1061 

24 

641 

— 

1037 

79 

720 

— 

958 

25 

745 

933 

15 

760 

918 

28 

788 

890 

72 

860 

818 

9 

869 

809 

23J 

11 

892i 

— 

785i 

pebble  and  sand. 

pocket. 

Cased  at  407'.     Pumped  12  feet  from  bottom. 
ction  130  barrels  j>er  day.     Gas  sufficient  to  fire  three  boilers, 
tfud  veins  at  775'  and  8G2'. 

3.     Bonta  and  Hawes  Well,  No.  5.     (60) 
December,  1S68. 

4,  Gcroe  farm,  adjoining  east  line  of  Borough  of  Plcasantville. 
'harles  P.  Byron. 

above  ocean  in  feet 1648 


43G 


215 


=  143J 
=  1«1 

=  nil 


Ut8.S 

1 SOS     ■' 

MS.  8 28     ■• 

t a03     " 

M8.8 50     ■• 

? la^    ■■ 

4Ui8.  a pebblo.  18     " 

? pockeL  a     •• 

Wei  hole.     Oaaed  at  Miy.     l'iim[>ed  \\  feel  tKim  boltuu. 

Beet  prodactioD  130  barrels  per  duy.     Gub  aufbcieat  lo  : 
BUck  oil.    Hud  vein*  at  eM'  and  833.' 


4.    MeQrevandBitchUWM.     (S) 
rabrnan'  1M>. 

Jack  Fann,  HcOrew,  lUtcbie  &  Co.'b  tntct,  a^tdning  north-eaat  tana 
of  Burough  of  Pleawuitville.    Aatboritj,  James  B.  HcClone. 
Well  month  above  oceao  In  (bet 1(81 

7. 185    to    185  =1MI 

1«8.8 85     "    220  =!« 

? 197    "    417  =1W 

MS.8 18"    485  =  IW 

9 194    "    «»  =ia» 

MS.a 24     ■■     653  =1031 

? 123     '■     77.1  ^    m 

4UiS.   9 35     "     810  ^   Kl 

? 67     "     877  ^    80J 

5thS,  8 pebWc.          11     •'    888  ^   »« 

? iwokot.            B     "     890  =   T8S 

Wet  hole.     Cased  at  435'. 

Black  nil. 

5.  Jack    Wtll.  (7) 


Jftck  Farm,  adjoining  the  north  east  corner  or  Borough  of  Pleasaoivilic. 
Authority,  George  n.  Jack, 
Well  moulh  above  ocean  in  feci 16^0 

? 402    lo    402    =  12T8 

iBt  9.  8 18     '■     420    =150 

? 230     '■     650    =1030 

SdS.B 10     ■•     G60    ^lOS 
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4th8.8 11     "    882    =    798 

9 pocket.  7    *•    889    =    791 

Wet  hole.    Cased  at  405'. 

Best  production  12  barrels  per  day.    Gas  sufficient  to  fire  one  boiler. 

6.  Biiing  Sun  WeU.  (8) 

February,  1800. 

Jack  Farm,  adjoining  north-east  corner  of  Borough  of  Pleasantville. 
Authority,  Wm.  A.  Barnes. 

Well  mouth  above  ocean  in  feet 1676 

? 890  to  890  =1286 

IstB.S 28  "  418  =1258 

? 215  "  633  =1043 

2d8.S 20  *•  653  =1023 

? 112  **  765  =    911 

3d8.8 33  "  798  =    878 

? 73  **  871  =    805 

4th8.8 11  "  882  =    794 

? pocket.  5  "  887  =    789 

Wet  hole.    Cased  at  397'.    Black  oil. 

Best  production  per  day  10  barrels.    Gas  sufficient  to  fire  one  boiler. 

7.  Horn  WeU.  (11) 

March,  1869. 

Jack  Farm,  adjoining  north-east  corner  of  Borough  of  Pleasant ville. 
Authority . 

Well  mouth  above  ocean  in  feet 1671 

? 400   to    400    =1271 

2d8.S 30    '•    430    =1241 

?  including  3d  8.  S 432     "    862    =    809 

4th8.  8 18     "    880    =    791 

? pocket.  6     "    886    =    785 

Wet  hole.     Cased  at  415'. 

Best  production  20  barrels  per  day.     Gas  sufficient  to  fire  one  boiler. 

8.  muUton  Well,  No.\.  (20) 
January  17, 1866. 

Nettleton  tract,  formerly  Watkin's  farm,  lease  No.  2,  north-east  corner 
of  Borough  of  Pleasantville.    Authority,  E.  S.  Nettleton. 

Well  mouth  above  ocean  in  feet 1582 

? 109    to    109    =1473 

IstS.S 121     ''230    =  ia52 

? 72     "    302    =1280 

2d  8.  8 46    "348    =1234 

PROC.  AlOER.  PHILOS.  80C.  XYI.  99.  30 
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f 181  '■  4ffi  =H» 

RedRock..^^^ BS  "  040  =  \M 

8d8.S 17  "  557  =  lOa 

7 170  "  727  =   BSi 

4iii8.8 0    ■■  ran  =  m 

7 128     ■■    889    —   7i» 

6tliS.8 pclilite  Mid  suid.  la     "    680    =    Tdt 

7  pocket.  Ill  "   891i  =  B»t   I 

Wet  hole.    CsbkI  at  ISC'.    Piimnnl  at  53'  from  hntiom. 

Best  production  35  barrels   i"r  .1 1 ,       <:.,.   -nf.  i<iii   ii,  flre  4  boilen.     I 
Btackoil.     Qravitj'44.     Hudt.-  '    .  :' .     TIir  lownt  wain    i 

coarse  is  at  182'.     At  716'  a  .|i'  .  ■.  ■    lil,       Well  w«s  tawfl 

thoroughly  at  736'  and  660'.    At  the  736'  test  coosiderable  gas  was  tMoL 

9.  Rieh«s  Will,  Ifo.  1.  (15} 

Nettleton  Farm,  lease  IS,  Bnruiigh  or  PleasantTille.     Authority,  Joha 
Kichola. 
Well  moDth  ahore  ocean  leveL 1H1 

9 6    to      8    =  1« 

lBtS.8 48     "     61    =U» 


3dS.S 32     ■'    733    =    Bl» 

? 113     •■    84.1    -    m 

4lli  S,  S pf  bl.Ii- (ind  surul.  17     "    8ti3    =   7W 

Wi't  liolr.     CiLst'd  al  im:     Piim[K-d  ■■>  ret-t  from  the  licltcm. 

Itcsl  iiroducliiHi  per  d:iy  3.")  burn  Is,     Gas  sufflcionl  to  fire  2  boilers. 
Dark  grfun  oil.     Gravity  4:iJ  (ii4«^ 

10.   Ptumtr  Wfir.  .Vo.  1.   C16) 

NcllK'Ioii  Fiirm,  Borinisli  orrU'iisucilvilU'.     AiiHiority.  . 

Will  iiinilh  ttlMtve  oo'iin  in  fwl Ifi39 

9 8S«     lo   S28    -    811 

41h  S.  S 20     "    848     =    ™ 

? pockoi.  3     ■'    8.t0    —    "89 

11.  LippineotI  mtl.  Xo.  1,  (18) 

Ki'l>rHHrj-.  14l» 

W^i'kin'*!  F;iriii.   \e:w  17,   Ruroujh  of  Pleasantvillp,   50   rods  south  of 

Neilli'Mns  Well.     Amhi.rily . 

Well  m.mtli  alHive  ocran  ill  fcvt   1619 
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340    to    340  =1279 

8     '*    348  =  1271 

232     '*    580  =  1039 

35     "    615  =1004 

25     "    640  =    979 

25     "    665  =    954 

30     "    695  =    924 

20     '*    715  =    904 

99     "    814  F=    805 

18     '*    832  =    787 

pocket.            8     "    840  =    779 

Cased  at  341'. 
notion  3  barrels  per  day.     Gas  sufficient  to  fire  two  boilers. 
Mud  vein  at  700'. 

12.  BlakeiUy  Well.  (14) 
November,  1808. 
id  House  Farm,  situated  in  the  Borougli  of  Pleasant ville.    Au- 

• 

I  above  ocean  in  feet 1672 

400    to    400  =  1272 

imated 25     "    425  =1247 

200     "    625  =  1047 

mated 15     "    640  =1082 

70     "    710  =    962 

15     "    725  =    947 

40     "    765  =    907 

40     '*     805  =    867 

56     *'    861  =    811 

19     "    880  =    792 

Cjised  at  415'. 
action  10  barrels  per  day.     Gas  sufficient  to  fire  one  boiler. 

3.    United  States  Petrohum  Co-'s  Well,  No.  27.  (23) 

October  0,  1868. 

d  House  Tract,  Borough  of  Pleasantville.    Authority  Wm.  H. 

above  ocean  in  feet 1676 

392    to    392  =  1284 

23     "    415  =  1261 

206     "    621  =  1055 

40     '*    661  =  1015 

112     "    773  =    903 

25     "    798  =    878 
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4Ui8.  8 Sand 

t pocket  7    ••    8M    =   TBI 

Wet  hole.    Cased  tx  681'. 

Best  productioD  $0  barrels  per  day.    Qaa  saffldent  to  fire  thrae  boOea 
Bkck  oil.  < 

14     Enrth  Wali,  So.  3.     (38)  I 


Harah  tract,  tense  No.  S.     Borougb  of  PletuaDtTtlle.     Auihoritj.  Sannri 
Harsh. 
Well  moathaboTeoceanlnfcci 168! 

7. an    [o     30    =  ifiSl 

latB.B 40     ■■      70    =^1111! 

7. M    "    1ft    =]MI 

3d  a  8.  esUmated 80    "    IM    =  ISM 

?. eo»   •■   7«5  =  nt 

8d  8.  a  estimated. 80    "    795    =   88J 

? 77    "    878    =   MO 

4thB.S pebble  and  sand.  15    "    887    =  T9E 

9 pocket  7i  "    8Mt  =  T87( 

Wet  bole.    Cased  at  450'.    Pumped  V  fh)m  bottom. 

Best  Production  TO  barrels  per  day.  Gas  sufficient  to  fire  2^  btdhn- 
Black  oil. 

Struck  a  wnicr  course  at  140'  from  the  surfnce,  A  dry  crevice,  simrt 
at  2r)U'  Trom  Iliu  aurfuee,  carried  ofT  Ilie  water  coming  in  at  140'. 

15.     Shrher  Wdl,  No.  1.     (28} 
October  aith.lSSS. 
Harsh   tract,  lease  No.  1,  Borough  of  Pleasantviile.     Authority,  Albert 
Insinger,  Jr. 


Well  imiulli  iilKive  oi 


20  lo  20  =  1654 
45  "  65  =  1609 
545     ■'     610    =  10« 


MS.a 80  "     775  ^  8» 

7 87  •■     873  =  SOS 

4th  S,  S 4  fwt  at  top  pebble  ;  bolloni  sand.           20  "     893  =  WS 

? pocket.             1  ■'     893  =  TSI 

Wot  ln-lu.     Citwd  at  aiTi'.     Piimpptl  3  feel  from  the  bottom. 

Bfsi    iiro(!nplin»   30  barrels  per  day.     Gas  sufflcicnt  to  fire  une  boiler- 
Black  oil .     Mud  veins  at  700'  and  877'. 
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16.     TidiouU  Well,  No.  1.     (80) 
October,  1868. 
Connelj  Farm,  Borough  of  Pleasantville.     Authority, 


Well  mouth  above  ocean  in  feet 1670 

? 410    to    410  =1260 

IstS.  S 30     *'    440  =1280 

? 193     "    633  =1087 

2dS.S 20    '*    653  =1017 

?... 102     ''    755  =    915 

8dS.S 30    **    785  =    885 

? 82     "    867  =    803 

ilhS.S 17    •'    884  =    786 

Wet  hole.     Cased  at  428'. 

Best  production  135  barrel  per  day.    Gas  sufficient  to  fire  2  boilers. 

17.  Crocker  Well,  (31) 
October,  1869. 
Connely  tract,  Borough  of  Pleasantville,  Authority, . 


Well  mouth  above  ocean  in  feet 1675 

? 408    to  408    =  1267 

IstS.S 18     "426    =1249 

? 440     "    866    =    809 

4tbS.  S 20     "    886    =    789 

Wet  hole.     Cased  at  412'. 

Best  production  26  barrels  per  day.     Gas  sufficient  to  fire  IJ  boilers. 
Black  oil. 

18.  Beam  Well,  No.  1.  (37) 

June  25, 1868. 

On  land  bought  of  T.  B.  Shugart,  M.D.,  in  Borough  of  Pleasantville. 
Authority,  Beam  Bros. 


? 

'V^  w.  t  .  •  • 

100 
12 

258 
15 

212 
28 

111 

35 

69 

17 

1 

to  100 
••  112 
"  370 
••  385 
*'  597 
"  625 
"  736 
•'  771 
"  840 
"  857 
"  858 

—   1546 

Ist  S.  S. . . . 

—  1534 

9 

—  1276 

2d  8.  S.... 

—  1261 

? 

—  1049 

^Q.     S.  S  .  .  .  a 

=  1021 

? 

—  910 

4th  8.  8. .. 

—  875 

9 

• 

=  806 

5th  8.  8. . . . 
? 

....yellow;  pebble 

at  top 

and  middle. 
pocket. 

—  789 
=  788 

CbtII.] 

Wet  hole.     Cased  at  809.     Puiiii<cd  3j  feet  rmm  liotlain. 

Best  producUoQ  68  bftrruts  ]H;r  diy.  Gas  aufflcienl  lo  flrp  19  boilen. 
Black  oil.    Hud  vebs  U  746'  unj  818'. 

The  sand  rocks  were  all  nieasureil  when  atnick  and  irhtMi  tbrongb.  tIUi 
the  exception  of  the  1st  or  Mt.  tmnd,  which  was  calculated  by  the  length  oT 
the  tools  Htanding  in  thedi'iiii  k  mid  li}' thn  rope  t»  the  wrnppef.  A.vfng« 
production  lo  January,  l&iv.i -n  munths  and  S  days — 80  barrets  perdsj. 
Tubing  drawn  only  twice,  iliuI  oiilj-  four  duy«  stoppage  ultogetber  durini 
that  period.    Production  ai  Jinumry  1,  180U.  7  barrets  per  day. 

19,   Say  Will,  No.  «.   (42) 
NoTember  2S,  un, 

Zuver  Fann,  Borough  of  PleasaatTille.  A.athority,  WUIUnu,  Say  A  Ca 
Well  mouth  above  ocean  in  feet. ini 

? 907  to  207  =  I« 

JsiaS 99  "    2»  =  I» 

? 141  "   440  =11M 

9d8.8 90  "   4«0  =  11» 

9 225  "    686  ^  M 

Sd8.a 22  "    707  =  «B 

1 106  "   818  =811 

4th8.S 40  "   858  =  TM 

? «5  "    918  —   714 

TitliS.  S pebble.  18  ■'    938  -    6M 

Wft  liiile.     Cased  at  303'.    Pumped  6  feel  from  bottom. 
Host   jinidiiciion   IS  barrels  per  day.     Gas  Hufflclent  to  Hre  3  boilen. 
Bluck  oil. 

20.     S'ly  WeU,  No.  5.     (43) 

Sci.ttriibcrM.  IWS. 

Zuvirr  l^'urra.  louse  No.  1,  Boroiigli  of  Pleasianlvillc.  AutliorilT,  'Wil 
Iiam»,  Kay  Ji:  Cc. 

Well  moulb  above  occnn  in  r.el 1B» 

? 110  to  110  -1513 

IsiS,  S 92  '■  202  =:  1421 

? 141  '■  343  =1280 

2.1  S.S 20  ■•  3(13  =1360 

? 22S  ■■  588  =^1033 

adS.  a 32  "  610  -.1013 

? 114  •'  724  ^    8» 

4l1iS,S 00  ■•  784  =    8M 

? 86    '■   930   =  sna 

SiliS.S pebble.  14    "    834    =   79» 
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Wet  hole.    Cased  at  356'.    Pumped  5  feet  from  bottom. 

Best  production  90  barrels  per  day.    Qas  sufficient  to  fire  4  boilers. 
Black  oil.     Gravity  490. 

Too  many  holes  drilled  in  the  immediate  vicinity  for  the  good  health  of 
this  well. 

21.      Say  Well,  iV7>.  2.     (54) 
June  15, 1868. 

Zuver  Farm,  lease  No.  2,  Borough  of  Pleasantville.  Authority,  Wil- 
liams, Say  &  Co. 

Well  mouth  above  ocean  in  feet 1618 

? 100  to    100    =1518 

Ist  S.  S 90  "    190    =  1428 

9 147  "    837    =1281 

2dS.  S 20  ''    357    =1261 

? 223  "    580    =1038 

SdS.S 25  *'    605    =1013 

9 115  "    720    =    898 

4lhS.S 60  "  780  =  838 

9 88  "  818  =  800 

5th8.8 17  "    835    =    783 

Wet  Hole.     Cased  at  355'.     Pumped  3'  from  bottom. 
Best  production  80  barrels  per  day.     Gas  sufficient  to  fire  15  boilers. 
Black  oil. 

22.     Benedict  Well.     (280) 
February,  1869. 

On  Joseph  Benedict's  Lot,  Borough  of  Pleasantville.  Authority,  C.  L. 
Raver  &  Co. 

Well  mouth  above  ocean  in  feet 1634 

9 390  to    390    =1244 

Ist  8.  S 15  "    405    =  1229 

9 197  "    602    =1032 

2dS.S 25  "    627    =1007 

9 103  •'    730    =    904 

3d8.S 40  "    770    =    864 

9 62  "    832    =    802 

4th8.8 18  '*    850    =    784 

9 pocket.           5  "    855    =     779 

Wet  hole.    Cased  at  390'.     Gas  sufficient  to  fire  one  boiler. 
Best  production  3  barrels  per  day. 
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S8.  PorUrand  Taylor  Wall,  Xo.  1.   (40f 
November  it,  18«8. 

Wm.  Porter  Farm,  Borougli  of  Pleasantvillis.    AuUiorit}',  Btephen  Hinc. 
Well  mouth  Above  ocean  in  Tcci IGIT 

? aSO    w  MO    =  1M7 

1b(8.B .• 25     "    375     =  IMS 

? 210     •■    585    -  lOM 

ad8.B 40     "    025    =    »! 

? iW     ■■    715    =    M 

M8.8 40    -    755    ^8B 

?  51     '■    80«    =    «1 

«h8.8 flnepebble.  19     "   828    =   7« 

? pocket  44  "   82»i  =  787| 

Wet  bole.    Cued  at  83S'.    Pumped  6  feet  from  bottom. 

Best  productioQ  per  day  14  barrels.    Ou' safBdent  to  Ore  one  bdlir. 
Blacked]. 

S4.  Harmonial  Will,  No.  1.  (S8) 

Febriury  t,  1868. 

Wm.  Porter  Farm,  Borougbof  PteaiautTille.    Authority.  Norman  PM- 
ter,  agent. 
Well  mouth  above  ocean  in  feet 1111 

? 70    to     70=1544 

IstS.a 13    "     83    =1SS! 


3.1  S.S 40     "    747     =    W 

? «5     '■    813    =    ■^ 

41I.H.S lO'pehlilp,  ;!'siiml.  18     ■'    830    =    TW 

Slate pocket.  5     '■    835    =    7T 

Wpi  Ii'i|i>.     Cased  nt  313'.     Pumped  «  feet  from  bottom. 

Best  ]irc>(luetion  \'2Tt  barrels  jier  iluy.     (las  sufficient  to  fire  3  to  4  lioilcrs- 
Black  nil.     liravity  AT-'.     Mud  veins  in  %A,  3d  and  4lh  sands. 

Well  WHS  cnseil  first  nt  JWO' ;  flowed  3  uionllia,  averaging  100  burnla  pc  r 
day,  but  nmnin$;  down,  it  finiilly  (reasml  yielding  oil  in  jmj'ing  qmintilit^^ 
NiivenibiT  1.  1888.     It  was  tben  drilled  deejier,  allowing  the  follonin^ 
record : 
ThkknuJaofniensiircK  tohoiLomof4ilia  a....         830     to   830    ^    7S— ■ 

Sl:,ie 24     '■    9.H    ^    T6*- 

!5thS.S 30     "    S74    =    *4^ 

? pocket  0    ■'    880    =    T3 — 

The  .lili  or  "  %Tvcn  oil  sand,"  was  fine,  gray  and  muddy.  II  furnisbec^ 
a  pood  mipidj-  of  K.i^  and  munc  ^ncn  oil,  but  not  in  sufficient  quauiily  l-^ 
IMv  the  expenses  of  pumping  the  well. 
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25.  Comey  and  Andrews  Well,  No.  1.  (113) 
'      November  9, 1868. 

Lease  No.  11,  west  part  of  Porter  Farm,  now  Brown,  Byers  &  Co. 
Borough  of  Pleasantville.     Authority,  Qaylord  Mattison. 

Well  mouth  above  ocean  in  feet 1581 

? 100  to  100  =1481 

IstS.S 140  ''240  =1341 

9 75  *'    315  =1266 

2dS.8 25  *'    340  =1241 

9 .♦ 80  *'    420  =1161 

8dS.8 30  '*    450  =1131 

9 230  "    680  =    901 

4th  S.  8 20  "    700  =    881 

9 ; 95  "    795  =    786 

5th  8.8 pebble.  18  "    813  =    768 

9 pocket.  7  "   820  =    761 

Wet  hole.    Cased  at  320'.     Pumped  9'  from  the  bottom. 
Best  production  3  barrels  per  day.     Gas  sufficient  to  fire  i  boiler.     Black 
oil.     Gravity  450. 

26.  McOrew  Well,  No.  1.  (70) 

1868. 

Brown  Brothers  Farm,  Borough  of  Pleasantville.     Authority,  James 
McGrew. 

Well  mouth  above  ocean  in  feet 1635 

9 12  to     12  =1623 

IfltS.  S 26  "      38  =1597 

9 338  ''    376  =1259 

«ci  S.  8 12  ''888  =1247 

9 208  "596  =1039 

id  S.  S 43  "    639  =    996 

^ 99  "738  =    897 

tb  S.  S 27  "    765  =    870 

*? .* 70  "    835  =    800 

*»  S.   s 18  "    853  =    782 

'^-  -  .  . pocket.  2  "    855  =    780 

^^^^t  iiole.     Cased  at  382'.     Black  oil.     Mud  veins  in  4th  and  5th  S."  8's. 

*-  lie  numbers  given  to  the  sands  are  not  the  proper  ones,  as  the  moun- 

•in  sa.i\(l  should  not  be  counted.     We  pumped  the  well  at  several  points 

^  ^"^e  sand  marked  5th  8.  8.  as  above.     I  do  not  recall  how  many  feet  of 

^^o\e  sand  there  were. 

^^OC.  AMER.  PHIL08.  80C.  XVI.  99.  3d 
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27.   ITarmonial  Well,  JV.i.  2.   (M5) 
J  uif  1,  vm. 

Armstrong  Fann,  leauf  No.  40,  tlinui-iiUHrl^ra  of  a  milo  ne»rlf  maili 
from  PleasanlTlUe  Coroem.     Authorily,  Nonniui  Pullur.  BgeaL 
Well  mouth  %bave  oceu)  in  TecL IStl 

? 36    to     30    ^  !MI 

lBt8.8 no     ■■     06    -  im 

7 Se4     "    380    =  lai 

2d8.8 Mtinwtcd.  30     "    410    =  IMl 

? 850    "    TM    =   881 

8d  8,  8 Z-i     •■    7«S    =    S< 

? 55     ■•    840    =    SOI 

4tha8 satnl  and  pBhhk.  10    ■■    856    =   7» 

? pocket.  H     ■•    870    =^   771 

Wet  hole.    CsMd  ftt  800'.     Pumped  14  feet  tnm  butUim. 

Best  production  80  burnOs  ik.t  duj-.    Gu  sufflclent  to  fire  S  boiltn 
Black  oil.     Qravlty  HP. 

The  three  upper  rocks  were  very  much  lirokon  up.     Prodnetion  at  itil> 
date  (December  19,  IWH)  10  bftrrols  per  (U;. 


ir.     Willi  in  tht  tkiKirn  of  PUatan-tilU. 
28.     BiiUttin  unl  Porler  W.U,  i\o.  1.     (238) 


On  r.iiles  Fiinii.  NielllDWn  Kimd,   three-qunrters  of  a  mile  uortheisl  of 
tlic  Il<>ruii;;h  of  Plcusiintville      Aulhurily,  James  B.  McClune. 
Well  moulh  ahuve  oeeun  in  feet 1016 

? 110    to    110    ;=  1 W6 

lstS.S 90     ■■    200    ^^  m« 

7 140     •'     340    =  liT« 

2d8.S 31     ■'     371     -  litt 

? 208     "     574    =  IM2 

3iiS.S 21     '■     59.1    :=  1021 

? ". 117     "     713    =   »M 

4ihS.S 86     "    748    =   M? 

? 70    "    818    =    I« 

5lh8.S 12    "    833    =   T» 

? 27     '■     8.>:    -    T5) 

Olh  S.  S,.,,t<)p  white  peliblc.  bottom  gray  sand.  20     "     877    ~    T39 

? pocket.  10     ■'     887    =    HS 

We:  ho'e.     Cosed  at  Ki^'.     Giis  sutTleient  to  Are  8  boilers. 

Tliisvvi-U  was  tested  at  840'  in  the  -'Biack  oil  sand,"  and  •fter"r«i^ 
drilled  to  887'.  Tlie  flow  of  g!i3c;mie  from  the  lover  or  "QreenoiluBii." 
But  little  oil  in  eitlier  of  the  sands. 
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29.     Norman  Potter  Well.     (308) 
January  1st.  I8T0. 
On  Aaron  Qates'  Farm,  1  mile  north-east  of  Plcasantvillc.     Authority  ? 

Well  mouth  above  ocean  in  feet 1512 

9 225    to    235    =1287 

Ist  8.  8 

9 

2dS.  8 

9 

8dS.  8 

9 703'  to  707',  pebbly. 

4th  S.  8 5'  pebble.     16'  gray  sand. 

9 pocket. 

This  well  at  the  present  time  is  pumping  about  20  barrels  of  salt  water 
per  day.    (Jan.  4th,  1870.) 

30.     Mason  Well.     (277) 

1865-(5. 

On  Prosser  Farm,  about  1|  miles  north  80^  east  of  Pleasantvillc.     Au- 
thority. Jas.  B.  McClune. 


20 

245 

— 

1267 

215 

460 

ia52 

28 

488 

1024 

112 

600 

912 

22 

622 

890 
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731 

— . 

781 

21 

752 

760 

7 

759 

753 

9 , 
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90 
68 
94 
18 
228 
13 
69 
20 

.  3o 

28 

134 

10 

3 

•  •  • 

to 

90 
158 
252 
270 

498 
511 
580 
600 
680 
658 
792 
802 
805 

—   1461 

Ist  8.  8 

—  1393 

9 

—  1299 

3d  8.  8 

—  1281 

9 

—  1053 

8d8.  8 

—  1040 

9 

—  971 

4th  8.  8 

—  951 

9 

—  921 

5th  8.  8 

—  893 

9 

—  759 

6th  8.  8 

—  749 

9 

Wet  hole.  Cased  at  260'. 
Mud  veins  at  582'  and  634'. 

pocket. 

Green  Oil  show. 

—  740 

31.  Fobes  Well.  (278) 
Fall  of  1865. 

Dunham  Farm,  IJ  miles  east  of  Pleasantvillc.     Authority,  George  C. 
Fobes. 

Well  mouth  above  ocean  in  feet 1521 

9 85    to     85     =1436 

l8t8.8 55     "    140    =1381 


0»rll.]  *»8  I3ta.», 

7 70  to    319  =  ISM 

3d  8.  S B*  '•    253  ^  1« 

f 884  ■■    637  =   » 

3d8.8 81  ■■  oae  =  w 

? U  '■    «08  =  SB 

4th8.8 as  ■■  (ai  —  m 

f 86  "    717  ==   8M 

5th8.8 S  ■'    Tift  =   8M 

? IS  "784=781 

6U1B.B U  "    IIS  =   Ta 

f W  "    Ml  =   « 

Sand,  ehalea  uid  pebbles 34  '■    665  =   IBI 

? 11  ■■    87«  =    MS 

RedRock 57  '    U33  -   S88   ' 

BUM 107  "1040  =   481 

BodBock 10  "1050  =471 

Wei  hole.    Cased  Kl  — .    Hud  veins  U  607'  and  697'. 

This  well  wu  tested  at  690',  and  thea  drilled  to  IM  pi«wnt  depth  sad 
tested  agt^D,  with  but  little  show  of  oil  at  either  point. 

33.  BUtU  Wtll.  No.  1.  (130) 


Benj.  Tyrrell  Farm,  1^  miles  south-east  of  PlesaantTille,  near  Leddun 
Well.     Authority, . 

Well  moutli  nlwve  ocean  in  feci ISM 

? 020     to    630    =    »« 

:W  S,  8 3T     "    657    -    9^ 

? 115     "    773    -    TW 

7 piK'ket.  7     "    796    =    TTO 

W^^t  hole.     Uuwd  at  318'.     Pumped  34  feet  from  holtom. 
Beat  produdinn  8  Imrrels  per  day.     Bliiek  nil. 

:W.    r.fd>ham  W.il.  No.  1,     (121) 
Niivcnibpr.  ISfflO. 

S.  (),   Itrwn  iiiiil  Porter  lor  B.  Tyrrel)  Farm.  \{  mile  south -ei't  01 
1'U':i«;itHville,     Aiilhcrit)-,  Alfmi  Ledsham. 
Well  iinuitlMil.i>ve  ™>ean  in  feet iiM 

? 07     to     m    =  1«3 


f 

isn.j  449  [Cam. 

? '. 58  to  683  =  967 

4thS.  8 78  "^56  =  8d4 

? t 74  '•    730  =  820 

6th  S.  8 brown  coarse  pebble.  18  "   743  =  807 

? 27  "    770  =  780 

ethS.S pebble.  20  "790  =  760 

? pocket.  28  "   818  =  732 

Wet  hole.     Cased  at  300'.     Pumped  15'  from  bottom. 

Best  production  16  barrels  per  day.  Half  enough  gas  to  fire,  one  boiler. 
Black  oil.     Gravity  44^. 

The  4th  S.  S.  consists  of  two  layers  with  a  small  stratum  of  slate  inter- 
vening about  the  middle  (say  10'  of  slate).  The  5th  8.  8.  is  of  uniform 
texture  throughout.    The  6th  S.  S.  is  white,  and  finer  than  the  5th  S.  S. 

34.   Terry  Well  (125) 


Bean  Farm,  2}  miles  south-east  of  Pleasantville,  near  Farmers'  Hotel. 
Authority, . 

Well  mouth  above  ocean  in  feet 1487 

9 203    to  203  =1284 

IstS.S 28    "231  =1266 

9 196     "427  =1060 

2d8.S 26     "453  =1034 

9 72     "    525  =    962 

SdS.S 20     "545  =    942 

9 25     "    570  =    917 

4th  8. 8 18     "    588  =    899 

9 90     "    678  =    809 

5th8.8 14     "    692  =    791 

9 pocket.            1     "    693  =    794 

Wet  hole.     Black  oil. 

Wells  have  been  put  down  deeper  in  the  vicinity  of  this  well  which  find 
27'  of  slate  between  the  two  lower  sands,  the  5th  and  6th. 

35.   Golden  Well,  No.  2.  (165) 

February,  1868. 

Pithole  Golden  and  Cherry  Run  Petroleum  Company's  Golden  Farm,  2 
miles  south  of  Pleasant ville.     Authority,  John  F.  Carll. 

Well  mouth  above  ocean  in  feet 1551 

9 72    to     72  '=  1479 

lstS.8 75  "  147  =1404 

9 151  "  298  =1253 

2d*8.  8 17  "  315  =1236 

9 131  "446  =1105 


c«rti.]  450  f'"-* 

MS. 8 11  to  «T   =l<»i 

? 79  •'  538  =  lOU 

4thS.S 19  "  5S5  =  vat 

? «1  ■■  818  —    9Si 

5th8.B 21  "  8;iT    —  W4 

? 88  "  089  =   881 

CtUS,8 21  ■'  890  =  8H 

? 79  ••  769  =   7M 

7UiS,S. pcbhle  wid  Mjid.  '       13  '  784  =  7«7 

? pop-kct.            1  ■'  TBS  =  7M 

Wet  bole.    Cued  at  SOO'.     ['iiniix.-U  2'  tnim  Iwttoin. 

Best  production  7  barrels  per  duy.  Hair  enniigh  gas  lo  Arc  >  IkiUft, 
Black  oi).    Oravltr  47°.    Mih!  \rias  rtt  G7»'  end  777', 

88.  Nora  Star  Wtll,  No.  ■>.  (163) 
J»auury  »,  IBW. 

Lease  No.  I,  North  Star  OoniiiBiiy 'a  ■'Clark  Fartn,"  IJ  miles  south  of 
Pleasantvllle.     Autbority,  T.  Clitmle. 
Well  mouth  above  ocean  in  ftet IBII 

? 158  to  153  =1«8 

lst8.9 80  •■  ITS  =!*» 

? 173  "  845  =  IS« 

2d8.8 25  ■■  370  =12*1 

? 260  ■■  030  =   981 

;MS.S 63  ■'  692  =    91* 

? 23  •'  715  -    896 

4tliS.  S 35  •'  750  =    mi 

? 65  "  815  =    W« 

.IlliS.S 13  ■'  B-37  =    T« 

Wet  liiile.     Civsuil  ut  317'.     Piimped  3'  fi"  from  iKrttom. 

Best  iiruduclioii  31  liitrrcls  per  dii}'.  Gas  siiffldent  to  fire  ooe  builer. 
Diirk  oil.     Mud  veins  740'  and  823', 

37.     JFoozier  Well.     (287) 


At  Dawsiin  Cfiiitre,  Phliole  Creek.    IJ  mllcB  above  Pithole  City,  and  i 
iiiilea  south  of  Pleasatitville,     Autliorlty,  Nurmau  R.  Bates. 
Well  momli  above  ocean  in  feel llil 

9 124     to    124    =1233 

IstS,  S 34     "     H8    =  13« 

? 209     ■■     aj7    =  lOTO 

2(i:^.s 24   "  381  =  a;6 

? 76    ■■    4.57    =  9M 

:M  9.  S 30     "    487    =  i'^ 
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? 103    to    590    —    767 

4;h8.8 20     •'    610    =    747 

? pocket.  83     "    643    —    714 

Best  production  15  barrels  per  day.    Green  oil. 

88.     Skidmore  Well.    (293) 
April.  1869. 

McBride  Farm,  "Tip  Top, '**2J  miles  south  of  Pleasantville.    Authority? 

Well  mouth  above  ocean  in  feet 1622 

? 787    to    787    =    835 

4th8.S 25  *•  812  =  810 

9 63  *'  875  =  747 

SthS.S 22     "    897    =    725 

? pocket.  3     "    900    =    722 

Wet  hole.     Cased  at  420'. 

Best  production  35  barrels  per  day.  Half  enough,  gas  to  fire  a  boiler. 
Black  oil . 

This  well  is  supposed  to  be  pumping  from  the  same  as  the  4ih  rock  in 
Pleasantville,  but  the  oil  is  of  lighter  color. 

39.     Black  WeU,     (292) 


Lease  No.  25,  Winslow  Petroleum  Co.,   "Tip  Top,"  2J  miles  south  of 
Pleasantville.     Authority,  Mr.  Loud,  Superintendent. 

Well  mouth  above  ocean  in  feet 1530 

? 118  to  118  =1412 

IstS.  S 65  '*  183  =1347 

? 123  "  306  =1224 

2dS.S 34  "  340  =1190 

? 200  '*  540  =    990 

3dS.8 16  "  556  =    974 

? 14  "  570  =    960 

4th  S.  8 26  "  596  =    934 

? 37  ••  633  =    897 

SthS.S , 22  •*  655  =    875 

9 43  "  698  =    832 

6th  S.  8 25  '*  723  =    807 

9 67  "  790  =    740 

7thS.8 pebble.            5  "  795  =    7^5 

9 3  "  798  =    732 

8thS.8 .' pebble.            6  •'  804  =    726 

9 pocket.           10  "  814  =    716 

Wet  hole. 

Best  production  1  barrel  per  day.     Half  enough  gas  to  fi.'-e  a  boiler. 


45-2 

40.     OliM  Well.    (18S) 


Herbert  Tract,  Mill  Fum,  8^  miles  w.uiti  of  Plmaatvillc.    AvibarllT^ 
Well  mouthabove  ocean  In  feel 14% 


6th8.  8 ; pebble  and  siind, 

1. ,- piwkel. 

Wfet  bole.    Not  cased.    Seed  bng  nt  -ISO'. 
Black  oil.     Gntvitj  46°. 


Buffalo  HV(.  JV'w,  1. 

December  a6lh,  ISSS, 


LcHsc  A.  (10  acres,)  Mill  Farm,   ]J 
thority,  Wm.  Williams  &  S.  Sirapkin 


niilcB  south  ol   Pleagantville.    Au 


540  =  9« 
590  =  896 
610    —    876 


."iiliS.  S pc-blile  and  sand. 


Ifl 


758    =    730 


Wet  bole.     Cased  at  5it5'.     I'uniped  7'  from  Imltoiii, 

Hcfit  pniduclidn  4  barrels  per  day.  Half  ennugli  gas  to  fire  1  boikr. 
niiick-nl.     Gravity  47^. 

Tills  well  is  siipi)i>s('d  to  be  Hnodcd  liy  several  old  abandooeil  wells  in  tbe 
imtiii'diiite  vicinity.  Have  |ium]ied  in  37  days  43  barrels  of  roily  oil,  srecn 
iirid  blaek,  iirineitmliy  black. 


1877.]  4t>3  L^'arli. 

42.     Snyder  WeU,  No,  1.    (180) 
December,  1868. 

Lease  No.  3,  Mill  farm,  IJ  miles  south  of  Pleasantville.  Authority,  J. 
C.  Champion. 

Well  mouth  above  ocean  in  feet 1510 

9 50  to  50  =1460 

IstS.S 40  *'  90  =1420 

? 165  '*  255  =1265 

2d8.S 25  "  280  =1230 

? 130  *'  410  =1100 

8d8.8 25  ''  435  =1075 

? 70  ''  505  =1005 

4th  8.  S 20  "  525  =    985 

? 70  "  595  =    915 

5th8.8 14  '*  609  =    901 

? 31  **  640  =    870 

6th  8.  8 20  *'  660  =    850 

9 80  "  740  =    770 

7th8.S 18  "  758  =    752 

9 .* pocket.  2  "  760  =    750 

Wet  hole.     Cased  at  275'.    Pumped  8'  from  bottom. 
Best   production  90  barrels  per  day.     Gas   sufficient  to  fire  1  boiler. 
Black  oil.     Gravity  48^.     Mud  veins  in  both  the  lower  sands. 

43.  BaUi  Well,  No.  1.  (102) 

^ 18fl« 

Dawson  Farm,  IJ  miles  south  of  Pleasantville.     Authority,  N.  R.  Bates. 

Well  mouth  above  ocean  in  feet 1587 

9 560  to  560  =  1027 

3d  8.  S.  estimated 30  "  590  =    997 

9 50  •'  640  =    947 

4thS.  S. :30  '  670  =    917 

9 122  ''  793  =    795 

5th  S.  S fine  pebble  and  sand,  13  •'  805  =    782 

9 lK)cket.  15  *'  820  =    767 

Wet  bole.     Cased  at  400'.     Pumped  20'  from  bottom. 

Black  oil.     Gravity  47^,  when  first  pumped. 

At  one  time  during  the  first  ninety  days  of  the  production  the  well 
3'ielded  at  the  rate  of  500  barrels  per  day,  and  was  running  at  this  rate 
when  the  men,  in  the  excitement  occasioned  by  so  great  a  flow  of  oil, 
''shut  down  "  to  connect  with  a  larger  tank.  This  seemed  to  check  the 
flow  so  effectually  that  the  well  could  never  again  be  brought  up  to  its 
former  production.     The  first  i)art  of  the  record  was  lost.     My  driller  re- 

PBOC.  AMER.  FHILOS.  SOC  XYI.  99.  3e 


c&ni.] 
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parted  tiitu  aod  sand  ii>f  3()'  sbovu  ilie  Bih  9.  8.  Overlying  Uii»  wi»  » 
atratuiD  of  laaptton*  mmr  iliun  20'  thli-k,  In  wklcU  wm  *  enc/«<  "r  mhf 
S'  in  depth,  then  3  of  puupHiune,  ihea  a  tMitg  of  11'  iu  U«|iili.  u  ntas- 
ured  by  |Mle  toota.* 

U.  BaU,  F.lroUum  Co.   W»H.  No.  3.  (110) 


HKtteeon  Farm,  Pleatiiiiil villi-  nnd  EAtcrprisc  ruacl.  half  a  mil<^  uorili  of 
Pleasanlf-ilte,     A.utburltj.  N.  K.  Uateg. 
Well  mouth  above  oceku  la  feot 14n    i 

? 170    to  175    =  IM 


21B  ^  1!« 
SOI  "  410  =  I1M7 
40     •■    4ri0    =  lOOT 


? M     "    078    =    IS 

4tbS.a Inferior,  gray.  13    ■•    OBO    =  7W 

? 10     ■■    700    =   TO 

OIkS.  S.  close,  some  pcbbks.  20     "720—741 

? pocket.  10     ■■    730    =    :33 

Wet  bole.    Cased  at  i!)0. 

Best  production  half  barrel  per  day.  Gas  suffleiunt  Iu  (IrK  lulf  boUt. 
Greon  oil. 

WliL-n  iliifl  well  wiis  first  tesled,  aftpr  a  few  days  of  piinipinji,  it  b1io"h1 
very  well,  aiviiii;  i;riiiBideralile  giis  and  throwing  at  inturvals  a  full  pil>e  "f 
nil.  At  Ibis  limit  an  uciiilcDt  occurred,  fa&tenipj;  the  working  Talvi-  so  M 
III  MLTL'siiiliilL'  lliu  drawini,'  of  the  lulling.  As  the  well  tviia  not  mscd  si 
thU  lime  it  s:-<:iiii.'d  to  be  iiijuri'd  vt^ry  much  liy  the  lelting  in  uf  tbe  naier, 
iind  never  iigiiiii  niiiiie  so  giMxl  a  show  as  at  first. 

4.5.   PatchmicUr  Well.   (198) 


N<'ar  scliDot  house  on  Pluasantvillc  and  Enlerprise  road,  I 
Pleasitnivilli-.     Aulhorily,  M,  P.  Barber. 
Well  mouth  Hliiive  ocean  in  feel 


HI.    They  lire  niustly  bnsod  uti  errors  uf  ubservatliin  easily  eiiilslDiil. 
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? 284  to  690  =  896 

8dS.  8 20  "    710  =  876 

? 110  "820  =  766 

4thS.S 21  "841  =  745 

? pocket.  114  "   955  =  631 

Wet  hole. 

Best  production  — .    Green  oil.     Little  gas.    Red  water. 


46.  Eaton  Well.  (289) 

April,  1869. 

On  lease  No.  1,  J.  Y.  Siggins  Farm.  1  mile  north-west  of  Pleasantvillc. 
Authority,  James  Y.  Siggins. 

Well  mouth  above  ocean  in  feet 1668 

? 140  to  140  =:  1528 

IstS.S 85  "    175  =1493 

? 45  "220  =1448 

2dS.8 50  "270  =1898 

? 378  "    643  =1025 

8dS.  S 40  "    683  =    985 

? 97  "    780  =    888 

4th8.  8 pebble.  20  "    800  =    868 

9 121  "921  =    747 

5th8.8 sand  12  "    933  =    735 

9 pocket.  9  "    942  =    726 

Wet  hole.     Cased  at  450'.     Mud  veins  at  centre  of  8d  and  4th  sands. 

Best  production  2  gallons  per  day.     Green  oil. 

About  10'  of  the  top  of  the  4th  8.  8.  was  pebbly  and  ought  to  have  pro- 
duced oil,  if  immediately  tested,  but  the  well  was  drilled  to  the  5th  sand 
before  the  tubing  was  put  in.  This  sand  was  white  and  close,  with  no 
pebbles. 

47.  Siggins  Well  (291) 
November,  1868. 

James  Y.  8iggins  Farm,  1  mile  north-west  of  Pleasantvillc.  Authority, 
James  Y.  Siggins. 

Well  mouth  above  ocean  in  fee* 1535 

9 95  to     95  =1440 

IstS.S 40  "    135  =1400 

9 125  "    260  =1275 

2dS.S : 37  "    297  =  12;J8 

9 219  "    516  =1019 

3d  8.  8 42  "   508  =    977 

9 103  "661  =    874 


0»rU.]  *56  [J 

«h8.8 15    to  «TB    —  8M 

? 104     ■•    7W    =   755 

5th8.8 IB     "    789   =  736 

? 81     ■■    mi    =   tsr. 

Wei  bole. 

Tlie  Hh  S.  S.  wu  ft  Bplendid  peblitc  rock  witk  excellent  iihov  of  all. 
Got  the  sand  pump  stuck  in  ilrllling  nad  twd  to  dtUl  it  out,  tad  Hiia  it 
thought  to  have  spoiled  the  it  '-11. 

«.  Srnythe  W»U.   (118> 

Jobn  HcCasUn  Fum,  1  mitt-  wwt  of  Pleasant ville.    Autboritjr,  ■. 

Wei!  mouth  above  ocean  Id  fcot. IU8 

? ,.        H2    to  1«    =  14M 

IstB.B M     "    208    =  1«( 

? lae    '•    836    =1871 

2d8.8 86    "873    =  V» 

1. 808   "  680  =  ma 

sdas 42   ■'  832  =  ew 

? 98    "    720    =    888 

4th8.8 .'. 29    "    749    =  8M 

?. no    •■    859    =  7fl 

Mb  S.  8 graj  sand.  19     '■    878    =    730 

7 pocket.  5     "    883    ^   TM 

Wet  Ii.ik-.     Cnsed  nt  3Tri'. 

No  piiji[i)5  |iroducIii)n.  The  well  was  tesled  at  74i)',  where  some  bluet 
oil  wuH  obtHiiiL'il.  AflLTwiirds  the  wl-II  was  put  dowu  to  thu  ai'XI  (Jtlii 
S.  8..  from  which  it  poKlut-ed  very  little  green  oil. 

4!t.     //"r««Aw  Well.  No.  1.   (117) 
July,  ]im. 
On  Pitbull'.  Golden  und  Cherry  Run  Oil  Co.'s  tract,  1^  miles  south  wt^l 
of  Pluiisiiotville.     Authority,  John  F.  Carll. 

Well  mnulh  iilmve oceiin  in  fi-tt IViS 

? 13.1     to    l:V)    -^  141S 

1st  S.  S 30     "     KB     -  im 

? 120     "     28.1    =  IW 

HdS.  S .35     "     320    —Vi^i 


4th  S.  S... 
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? 104     "    805    =    748 

5th  8.  S Band  and  pebble.  35     "    840    =    713 

Wet  hole.    Cased  at  300'.    Pumped  10'  from  bottom. 
Best  production  a  few  gallons  per  day.     Green  oil.    Gas  sufficient  to  fire 
3  boilers. 

Mud  veins  at  540',  695',  and  765'. 

50.     Ohildren'i  Well  No,  1.  (97) 

November  4, 1868. 

.    Armstrong  Farm,  lease  101,  adjoining  Brown  Bros,  tract,  ^  mile  south 
of  the  Borough  of  Pleasantville.     Authority,  . 

Well  mouth  above  ocean  in  feet 1688 

? 834    to   834    =  804 

4th  8.  8 pebble  and  sand.          12     "    846    =  792 

? pocket.          14     *'    860    =  778 

Wet  hole.     Cased  at  418'. 

Best  production  42  barrels  per  day.     Gas  sufficient  to  fire  3  boilers. 
Black  Oil. 

51.    Broton  and  Warner  Well.  (110) 
March,  196$, 
Armstrong  Farm,  lease  No.  89,  ^  mile  south  of  Pleasantville.    Authority  ? 

Well  mouth  above  ocean  in  feet 1579 

? 328    to    328    =1251 

IstS.S 30     '*    358    =1221 

? 427     "    785    =    794 

4thS.S 18     "    803    =    776 

Wet  hole.     Cased  at  340'.     Black  Oil. 
Best  production  90  barrels  per  day. 

52.     Maple  Shade  Well,  No.  1.     (105) 
July  7th,  1868. 

Brown,   Fertig  and  Hammond  tract,    IJ  miles  south  of  Pleasantville. 
Authority, . 

Well  mouth  above  ocean  in  feet 1555 

? 768    to    768    ==    787 

4thS.S 18     "    786    =    769 

? pocket.  6     "    792    =    763 

Wet  hole.     Cased  at  418'. 

Best  production  150  barrels  per  day.     Gas  sufficient  to  fire   4  boilers. 
Black  Oil. 

This  record  is  unreliable. 


68.     ll.Mr'-k  Well.  No.  1.   (SI) 
Augiisi,  I  Me. 

New  York  and  Providtnei!  Pclroleum  Co.   farm,   1   mil«  KHHliwwinf 
Pleasautvllle  Coraera.    Auiliority.  R.  W.  llulbrook. 
Well  mouth  abore  ocMD  lu  r«et , tMd 


6tua  8 pebble. 


818 

= 

i» 

5M 

— 

m 

550 

- 

m 

ftflO 

— 

m 

f»3 

= 

MM 

Tsa 

= 

TM 

790     ; 

7es  : 


:    ID 

=  nt 


eth8.8 

*9 pockol.  15     ■■    8M   =  W    ] 

Wet  hole.     Cased  at  8%'.     Puiiijied  li  Tvel  Tmiii  bMIloin.  ' 

Beat   production  15  batrtls  [ic^r  day.     Qua  sufllrifnl   to   Are  2  Inilert      ' 

Black  oil.     Gravity  ViP. 

The  6th  BADdrock  wu  niiincl  In  be  n  Ii]ird  close  white  und.     Th«  aeU     y 

liaa  been  lul)cil  TroniTSS  feol  to  810  fuel,  uilli  siime  result.     Good  iliow  ot 

oil  mill  ]ins  it)  thL'4tb  S.  S. 


54      C.nKO'-dia  W,ll   (174) 

NDrlliCiist  (liin  of  James  Furrel  Farm,  lease  No.  1,   IJ  miles  soulli-W' 

of  Plejisunivillu.    Authority, . 

Well (lioillh  alKne  ocran  in  feet 15 

? pocket.  100  to    ino    =  M 

IstS.  H 80  ■■     180    =  i; 

? 180  '■     380    —  U 

adS.S 28  •■     388    =11 

? 212  "     BOO    —    ! 

3d  S.  S 18  "    616    -    ' 

? 193  "     810    —    1 

4thS,S 27  "    8-17    =: 

? 10  •'     847    =    ■ 

5lh  S  S sand.  40  "    887    ^^    • 

Wet  liiile.     Cased  al  350'. 

Bt'?t  iii-'iiiiiciion   a  "giHKl  allow"  of  green  oil.  Mud  rein  at  815'. 
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55.  Baum  Well,  No.  1.  (175) 

South-east  jmrt  of  north  half  of  J.  Farrell  Farm,  IJ  miles  south-west  of 
Pleasant ville.     Authority,  Grant  Parkhurst. 

Well  mouth  above  ocean  in  feet 1573 

? 90  to     90  =1483 

IstS.S 100  *'    190  =1383 

? 154  "    344  =1229 

2dS.S 20  *'    364  =1209 

? 216  **    580  =    993 

8d8.8 21  '*    601  =    972 

? 179  ••    780  =    793 

4th8.S 18  *'    798  =    775 

? 86  **    834  =    739 

5thS.S 88  *•    872  =    701 

? * pocket.  15  "    887  =    686 

Wet  hole.     Cased  at  360'. 

Best  pnxluction  3  barrels  per  day.  Half  enough  gas  to  fire  one  boiler. 
Black  oil  in  4th  S.  8.,  and  green  oil  in  5th  8.  8.  Gravity,  black  oil  48^, 
and  green  oil  46^. 

The  above  well  was  drilled  in  the  winter  of  1867-8  ;  was  tested  at  810' 
and  failed  to  produce  oil  in  paying  quantities ;  was  then  drilled  to  the 
depth  of  878'  with  the  same  result.  Yellow  pebble  at  800',  white  pebble 
at  835'.  The  well  has  since  been  abandoned.  I  do  not  think  it  was  ever 
properly  tested  at  844'  or  in  the  5th  8.  8. 

56.  Phanix  Well,  No.  1.  (86) 

August,  1868. 

Bates  Petroleum  Co.  tract,  IJ  miles  south-west  of  Borough  of  Pleasant- 
ville.     Authority, . 

Well  mouth  above  ocean  in  feet 1520 

? 80    to  80  =1440 

l8t8.S 56  "  13U  =1384 

? 131  •'  267  =1253 

2d  8.  8 20  *'  287  =1233 

? 218  "  505  =1015 

3d  8.  8 15  *'  520  =1000 

? 120  *'  640  =  880 

4th8.S 25  *•  665  =  a55 

? 74  **  739  =  781 

5th  8.  8 pebble  and  sand  36?"  775  =    745 

Wet  hole.     Cased  at  510'. 

Best  production  90  barrels  per  day.  Gas  sufficient  to  fire  2  boilers. 
Black  oil. 


C»rll.]  400  p«.B, 

[The  record  of  ttiis  well,  ii8  giwii  in  iLu  blank,  fruiu  Ihc  topoflbtSU    < 
B.  8.  down  is  evideotly  wnrng.     It  in  ns  follows  : 

Topof  Olha  S T» 

Thickneu W 

Top  of  6th  a  8 Wl' 

ThickneM U'     , 

Depth  of  well , TW] 

57.  Nntional  WtU,  No,  %  (67) 

National  Oil  Co.  Inwt,  IJ  miles  simtli-wesl  of  Borough  of  Pleasnanitlc- 
Authoritj,  E.  L.  Pitcher. 
Well  mouth  above  oceui  In  feet ISM 

? 101    to  101    =I« 


8d8.8 *  83  "  313  =  1M4 

? 290  '■  588  =   M 

8d  a  8 ai  "  66B  =   « 

? 41  •■  600  =  W 

uhaa 1...       OS   "  M»  =  m 

9 W    ■■   747   =  ffl 

SthaS pebble.  IS     ■■   70S    =  W 

? potlst.  7    "    700   =  BI 

Wrt  hole.     Cased  Kt  300'.     Pumped  7  feet  fW>m  bottom. 

Beit  priKluction  8:1  barrels  per  day.  Gas  sufflcient  to  fire  ^  boiler! 
Bl(icl4  nil,     (inivHy  411".     The  4th  S.  B.  is  broken  by  20  feet  of  sUle  iini 


shelly  rock. 


III.    Welh  at  Shamburg  and  Vieinilj/. 


.   PUrfon  Wall.  (177) 


King  lilt,  llircc  qunrlors  ofu  niili^  north  cast  of  Sliambnrg,     AulliotilJ.-t 
William  MorjpiTi. 
Well  nioiitli  iiliove  wpiiii  in  feet "    ~ 


Ufl     to   14« 


^HS5  ^ 


9 ■ 147  ■■  S-iO  -li 

•Jil  S,  S 23  ■'  37y  -^l- 

7 241  ■'  020  =:;   1 

:W  a  8 12  ■'  632  =  * 
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[Cam. 
98    to  730    =    854 


25 

t< 

755 

—  829 

77 

<< 

832 

—  752 

10 

i< 

842 

=  742 

13 

(( 

855 

—  729 

pebble  at  top. 

pocket. 

Cased  at  360'. 
ction  10  barrels  per  day.     Half  enough  gas  to  fire  one  boiler. 

59.  Emory  Well  No.  2.  (307) 

August,  1800. 

ott  Petroleum  Company's  tract,  adjoining  C.  Clark  Farm, 
t  of  Shamburg.     Authority, . 

above  ocean  in  feet 1641 


pebble  and  sand. 


900 

to 

900 

—  741 

18 

ti 

918 

=:  723 

12 

<( 

930 

=  711 

35 

i< 

965 

—  676 

7 

n 

972 

-  669 

Cased  at . 

iction  80  barrels  per  day.     Gas  sufficient  to  fire  one  boiler. 

was  put  down  and  tested  in  the  5th  8.  8.,  and  obtained  black 
quantities ;  was  afterwards  put  deeper.     This  6th   rock  is 
;  one  called  the  5th  in  Shamburg. 

60.   Oak  Shade  Well  No.  1.  (128) 
September  10, 1868. 

m,  ten  acre  lease,  near  Shamburg.     Authority,   George  W. 

t. 

above  ocean  in  feet 1545 

120  to    120    :=r-.  1425 

93  " 

117  '• 

30  '* 

226  *' 

14  " 

104  '* 

13  " 

83  " 

pebble  and  sand.  65  *  * 

('jised  at  345'.     Pumped  23'  from  bottom. 
iction  40  barrelH  per  dtiy.     No  gas  of  any  account.     Black  oil. 
or  37^.     Mud  veins  at  590'  and  850'. 
kvas  not  drilled  through  the  5th  S.  S.     From  other  wells  near 

JKR.  PHILOS.  see.  XVI.  99.  3f 


913 

1332 

330 

1215 

360 

iia5 

586 

959 

600 

945 

704 

841 

717 

828 

800 

— 

745 

865 

— 

680 

by  we  Judge  thsre  remain  13' 
tUickncefl  of  the  und  65'  -|- 
struck  has  avenged  25  barrels  imr  liay,     [Jan.  IBSU.] 

ei.  LadnJune  W'U.  .Vo.  1.  tlBOj 


Clark  Fami,  5  acre  leaae,  n<nr  t^liuiiibuii;.    Auilioriif,  Aninia  &  LM- 
woud. 
Well  mouth  above  ocean  In  tvet lUI  1 

? 190   to    I»   =  Hit  f 

lBl8.8 


W 


3d  B.  8. . 


326    =  liU   I 


365 


=  u:4 


4th  S.  S. . 


734    = 

800—711 
873    =  1 


5th  8.  S.  pebble  and  sand T8 

Wet  bole.     Cased  at  847'.     Pumped  22'  fnim  boWom. 

Best  prudiictioD  90  barrels  [ht  day.    Not  gus  enough  to  fln-.itolWr. 

Blackoil.    GntTity88°or87c.  Mud  veins  *i  340'.  730',  SlU'.  and '*s<i'.  Tta 

welt  was  not  drilled  through  the  Sib  sand  hy  15'  nr  20'.     Small  lUviiiinuT 

sUle  in  this  sund. 


'l:iik  P'iir 


tj3. 


T  Sill 


fMckieoml  W,U.    No.  1.   (];il) 

Sell te 111 lipr  2t»,  '"""■ 
iiiljurg.     Authorily,  E.  M.  A  T,  J. 
1  In  fofi 


LwkM. 


nn 


l,sl  S,  S 40     -     143    =1M* 

? 139     "    2.*-'    -^1J1*> 

■>d  S  S 30     ■'     :ill     -118"» 

? 21!l     "    5.W    ---.   %-^= 

;l,l  S,  S 7     ■■     5;i7    ^   95^ 

? Ift5     ■•    0)2    ^  ^^ 

llbS,  S 3.)     '•     (177    ^   «- 

? 108     "     TST,    -   '« 

rm.S   S,  i.clililratKl3iin<l 4G     "    831    ==  »     * 

? IMic-ket.  11     "    842   '  iS^  - 

Wi'l  li.ile.     Cuscil  al  :tOO'.     Piim]ie<i  40'  from  liollom. 

11,-1  i>r.i.lm-lii.i>  fi  lmrre'9  ptr  (liy.     Half  emmsrh  gas  to  (Ire  one  W^' 
r,.l..ror,.illH.>'H-ceii  black  aii.l  jirvpn.     Gravity  :)7 '.     Mud  vfin  ^il  fitV. 

Till'  l,c.c>k«-.i.«l  Wrll  sliowcil  eviili'iiwa  i>f  l>eing  on  the  oulskirlff 'li  ' 
hi.ick  nil  lii'iirinKnick,  as  it  pnxUitfd  a  large  quantity  of  Siilt  water,  tiuii'''-  ^ 
Slijiiiiliuri;  well  in  close  pro\itiii(y  produced  light  green  oil. 
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63.  Kft*  TTcW.  (127) 
February  22,  iatf7. 

o.  13,  Pittsburgh  and  Cherry  Run  Oil  Company,  Shamburg;. 
)hn  J.  B.  Fiuk. 

Ll>ove  oc'jan  in  feet 1500 

70    to     70    =  1430 

.  .while  sand,  6 )',  gray  sand  22'  =         82'   **    152    =  1348 


te  sand  and  pebbles  IG',  gniy  sand  30'=  46 


187 

280 

1211 

:46 

3;)5 

1165 

185 

520 

^— 

080 

25 

545 

Z13 

055 

95 

640 

860 

28 

668 

— 

83i 

108 

776 

724 

57' 

883 

:^zz 

667 

2 

8;i5 

665 

ebbly  at  top,  l)o:tom  flne  and  white 

loose  open  rock. 

pocket. 

Cased  at  340'.    Pumped  15^  from  bottom. 
iction,  210  barrels  per  day.     Green  oil.     QmTity  48^.    Gas 
tiro  from  4  to  6  boilers.     Mud  veins  at  530',  645'  and  806'. 
8'. 

oubled  a  great  deal  with  mud  running  into  the  well  at  806'. 
till  producing,  and  amid  be  made  to  pump  20  barrels  per  day 
xhiULst  the  nuul,  and  keep  the  well  clean  [Jan.  Ist,  18602* 
shells  rangin;^  in  thickness,  between  the  regular  S.indrocks 
d  not  give  in  this  blank. 

64.     Fink  Well  No.  1.  (147) 
Miiy  ."jth,  l'«J7. 

iiidekopcr  Petroleum  Co.  of  N.  Y.,  lease  No.  1, 10 acres,  Shan> 
)rity,  John  J.  15.  Fink. 

iilK)ve  ocean  in  feet 1510 

100  to  100  =1410 

72  "  172  =  1338 

126  ••  298  =  1212 

24  ••  322  "1188 

206  *•  528  =    982 

33  "  561  =    949 

96  •'  657  =    8">3 

42  ••  009  =    8il 

95  •*  794  =    716 

pebble  at  top  and  bottom.  49  •*  843  —    6*17 

C:is(;d  Jit  *52")'.     Pumped  15'  from  bottom. 
ctlon  7")  barrels  per  diy.   Gas  suflieient  to  fire  2  lK)ilcrs.   Light 
nivitv  4f» '  to  4T-\ 
;k  has  a  7'  shell  ubove  it. 
kvas  finished  Mny  Ikl,  1867.     The  well  will  pHxluce  an  average 
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of  from  10  to  15  barrels  ptr  liny  now,  Jami«rr,  ISOO.  1  li«re  two  mm 
wells  on  tbis  MmeleMe,  and  ilnir  rccurds  dn  mu  vary  niiicli  tram  Iliiowr. 
One  U  DOW  averaging  from  .15  lo  40  bitrn'U  iwr  day,  aad  tlir  utlicr  i^ii 
6  barr«!fl. 

65.     Ft*  W«ll.  Nn.  1.   tl30) 
lierr-tiiberSI.  IWn. 

AtkinsoD  Farm,  lease  106,  Hliainburg.    Auiborlty,  F.  E.  IlamnKina, 

Well  moulh  above  oceao  In  feet , . , . .    m 

? 817    lo   817    -  Til 

.lUiS-B t>rbl>l'-M"<«"'>(f'  4.1     ■■    86a    =   m 

Wet  bole.     Not  cased.    Bini  bug  ut  »33'.     Pumticd  30'  tVom  Irattom. 

Beat  production  512  bamlH  [ler  dsy.  Oaa  Hiilliciiinl  t<i  flre  fl  boiWi, 
Oreen  oil.    Gravity  47^'^. 

This  well  ceased  produdDi;  ririohnr,  19S8.  Tbc  total  proluc'loD  im 
4t).363iVii  barrels.  The  largest  |imducliun  wa«  In  tbc  mimib  of  May.  tiHsK 
11.300  barrels. 

W.     Jack  Brown  Wtll.  No.  I.  <1M) 

DKMtmh.rr  arth,  irr. 

Alkin^iii  Farm,  lease  108.  Shaiiiburg.     Aullii>rily.  F.  E.  lIuminoDa. 

Wrll  iiu.ulh  alwve  oc'^an  In  fci'l IJB 

9 98     to     iP8    =  »?■! 

iBt  P   8. 100     ■'     IBS    =  13?5 

? 112     "     310    -12a 

■W  S   S   '>',     ■•     as-i    =119? 


4lliS   t 


W.I  li.il''      t:!isfil  III  HiiO'.     i'iiin[W  3'  from  iK.llora. 

Itrsi  |'r."huiii>ii  441  iNirr.l-  [.it  cl.iy.  Oils  aiipplifd  at  one  lime  1> 
l.nil.-r«.     liri'inoil.     Gmvily  -iTj   .     Mud  vpin  at  S30'. 

Till.  «oll  <r;,^,.il  lo  ppiHiiKv  AiiKusl  ITili.  1308.  Tbc  lolnl  iiroducli"" 
w;i-  (i'l.ltnij;,",,  >iiirri'i»,  jiviTa-hi;:  •iiii,\'„  l«rrels  per  day  from  t lie  coin 
iiu'iiii-iiir'iii  111  iinnliiciion  l"  lln-  iIom'.  Tbe  nvemge  pri<«  paid  rorlhis™! 
v/n<f''>-;  l-T  liiiiTil  at  llii-  »i!'.  During  llipinnntli  of  April,  IStiS.itpri' 
iliirnl  U.rino  Ij^uti'V.  idiiI  (In  ~ iiiit  WHS  delivprcd  lo  Pipe  Co..  avcngin? 
4l-;i|  (.rtrrc^K  (hiily. 
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67.  Skinner  Well,  No  1.  (142) 

April,  1868. 

Lease  No.  100,   Atkinson  Farm,  Shamburg.  Authority,  F.  £.  Ham- 
mond. 

« 

Well  mouth  above  ocean  in  feet 1537 

? 101  to  101  =1436 

1st  8.  8 100  ••  201  =1336 

? 110  •'  311  =1226 

2d8.8 25  "  336  =1201 

? 222  *'  558  =  979 

8d8.  8...  13  '*  571  =  966 

? 199  "  770  =  767 

4thS.S 25  ••  795  =  742 

9 23  "  818  =  719 

SlhS.  8 pebble  and  sand.  45  *'    803  =    674 

? pocket.  5  •*    808  =    669 


f 


Wet  hole.    Not  cased.    8eed  bag  at  830'.    Pumped  18'  from  bottom. 

Best  production  150  barrels  per  day.  Gas  sufficient  to  fire  2  boilers. 
Green  oil.    Gravity  47 Jo     Mud  vein  at  828'.    '  '  ** 

This  well  produced  11,611,^^5  barrels  of  oil,  43  gallons  to  the  barrel. 
This  was  sold  at  an  average  price  of  f  3.81  per  barrel.  Well  ceased  to  pro- 
duce October,  1868. 

68.  Hammond  BrothereWeU,  No,  1.  (144) 
January,  1809. 
Lease  42,  Atkinson  Farm,  8hamburg.     Authority,  F.  £.  Hammond. 

Well  mouth  above  ocean  in  feet 1575 

? 142  to   142  =  1433 

IstS.S 100  *•    242  =1388 

? 135  '*    377  =1198 

2d  8.  8 25  '*    402  =1173 

? 196  **    598  =    977 

3dS.8 13  •*    Oil  =    964 

? 107  **    718  =    857 

4thS.8 40  *    758  =    817 

? 100  '*    858  =    717 

5th  8.  8 pebble  and  sand.  45  "    908  =    072 

? pocket.  7  *'    910  =    665 

Wet  hole.     Cased  at  375'.     Pumped  5'  from  bottom. 
Best  production  40  barrels  per  day.    Half  enough  gas  to  fire  a  toiler. 
Green  oil.    Gravity  47Jo. 


^ 


C*iil,J 


4im 


[Jan.ll, 


e».    TaUm.tn  Farm  WeU.  Ko.  2.   (135J 
Ni'Vcmher,  tM. 

L-'ase  No,   2,  THllitiim    Farm,   nwir   Btiiiiiilmr^.      AuUioriiy,  L.Tma 
Stewart. 
Well  uiouth  above  owacj  In  fiwl 1^1 

? TO    to     70    =  nil 

lalS.8 «0    "   150    =101 

?.  140    '■    890   =1111 

M8.S 15     ■■    805    = 

? «S3     "   530    =  Ml 

3d8.B 25     '■   555    =r  W 

9...... 110     ■■   WW    =  W 

4tlie.8 '. 40    ■•   705    :^  T« 

7 , UO     "    7iB    =  M 

Slh  8.  8 Swidy.  43     "    838    =  «t 

9 pockM.  U     "   &'>2    ^  M 

Wet  hole.     Cnwd  »i  300'.     Pnmp'^  12'  from  IkHIuiu. 

Beat  (iroducllon  8  Imrrpls  pier  Uay.     On*  MiWclPnl  to  flrf  one  1«hI". 
Green  oil.     Gravlly  4-1  .     Mm!  vrliw  Hi  Wi'  tmU  ul  82B'. 

At  511'  Bhelly  rock  .  itt  843'  crevlcp  of  3".     From  W-T  to  BTI'  •«  llirf 
crevicL-s  or  from  2"  t<>  M''.  ftlmut   10'  upurl ;  ut  OTS'  a  liRiki'ii  tv<i:k,  iiii>l  >l 
677'  B  smftll  crevice  ;  :il  770'  a  crovicd  of  8"  ;  at  788'  roiigli  rotk.    Fiwn 
801'  to  804'  pebble  rock.    5th  8.  a  rough  aod  broken,  with  uiwU  cnvltra.  . 
No  discovery  of  elTeclH  uf  liir|iedo  on  rook.  tirltliL-r  did  they  (wc  put  la  !)   ' 
iiiiprovi'  iii;il<Tijilly  llit  [irodudiun. 


7(1.   Ai.dr.ir--iul  Sliinrl  H'.  ['.   .V".  I.   (141)) 
I.vii-.-  ■*<:.  T.il1muLi  F,inii,  Sli;iinl)iir^'.     Autliimiy,  . 

W.r.l  iiiniiLli  !il-.v,-  iHXMM  In  rm is^e 

7 83     lo  W  r- 14i; 

Isl  S.  S 8(1     *■  I6.i  "  1S6T 

? 14.-)     '■  310  -  iSi 

liil  S.  S  -a     ■■  -AiT)  =:\vr, 

? -ia;    ■■   .-,.w  ^  MSi 

iidS.rt M     '■    .-iliS    =   »ST 

'? ii.->    •■    r<m   -  M 

■llbS.;; 40     ■•     720    -   9li 

? 00     -     810    -    "S 

S-.li  S.  S |n-bl.lt'.  .*iO     "    8J0    =--    6Ti 

Vt'-l  lioli'.     Cisi'il  nl  ;(.W.     I»uini.ed4'  from  bott.im. 

ISr-.;'.  prod II' -I i' 111  :;0^  Imrrc-lh   jut  day.     Ga»  sufHcleni  to  fire  5  liiilfT- 

(Jr.>rii  ,>il.     (inviiy  4-'    I.)  4.*)  .     Mud  veins  at  038',  712',  820'  and  W>'. 
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71.  Chaffidd  ani  Tomlimon  Wdl.Nol.     (188) 

March,  1867. 

Lease  No.  12.  Henderson  Farm.  Upper  Cherry  Run,  half  mi^e  south  of 
Shaniburg.    Authority,  Chatfield  and  Tomlinson 

Well  mouth  above  ocean  in  feet 1530 

*? 100    to    100    =1430 

l8^S.   S 95       '«      19.-)      :::=    1335 

*? 135     *•    330    =  1200 

2dS.  S 33     i*    360    =1170 

*? 29a     **    050    =    8S0 

3dS.  S 20     *'    670    =    860 

*? 30     **    700    =    8)0 

^'^8.  S 40    ««    740    =    790 

*? 55     "    79>    =    TMt 

•"^^^S.  S pebble  and  white  sand.  50     "    8>1     =    679 

Wet  hole.     Cased  with  3  inch  casing  at  325'.     Pumped  8'  from  Iwttom. 
Best  production   lo   barrels  per  day.     Gas  sufficient  to  fire  1  boiler. 
Green  oil.     Gravity  47°  to  48^ 

The  5th  S.  S.  was  close  and  white  with  a  pebble  stratum  al>out  CO'  from 
the  top. 

This  farm  produces  black  oil  on  its  east  side,  from  40  to  60  rods  from 
this  well. 

72.    Nell  Well.  (189) 

August,  I8(Vj. 

Groat  Republic  Farm,   1  mile  south  of  Shamburg.     Authority,  Th  mias 
H.  Gumble. 

Well  mouth  alwve  ocean  in  feet 1410 

? 40  U>  40     =  1370 

1st  S.  S 20  *•  60     =  v.*.r>o 

? •_   ' 190  •*  250     =  llBO 

2dS.S 25  '*  27r>     ^    ii:V) 

? 1^''»  '*  470     =     040 

3dS.S ^2  '*  482     =:=     028 

? !!...!!..!!. ^^^  "  ^W     r-     810 

4thS.  S '.. *... 40  -  fi40     r.     770 

? !!!!!!!*!^^ '^^  '*  '^^^    -:  075 

">thS.S sand.  grey.  10      -      745      ._   ._     ^.^^- 

? .....V.V. pocket.  35      *»      7S0      -_  ,     g*^>0 

Wet  hole.     Cased  at  3.V2'.      I^inipfd  l.">'  fn>ni  lK)ttom. 
Production .     Black  oil;  very  Htile  gas. 


78.  ,Sa«rt/roi  WM.  No.  I    ( 191) 

Junuu-y,  IHMI. 

B«sity  Fium,  lease  No  4S.  Ij  inl]<«  wmih-westof  Shatnbun;.uthehnul 
of  Bull  Run.  on  the  uppir  aiAv  uf  ilio  Tiiiuivlllv  nnil  Plumr.r  rnul.    Aa- 
thoritj.  Phi).  Beckuuu. 
WellmouthaboveocMU  in  feet ISll 

V 40a    to   400    =1111 

litB.8 ao    ■■    450    ^1«1 


3dB.8 -. 84  "734  =  ™ 

? IM  ■'    MO  =  »1 

4U.a8. H  "    674  =  K7 

7 pocket.            e  •■    830  =  «1 

Wet  hole.    Cued  at  804'.     Pmiit>«1  8'  IWim  bntloro. 

Blu^  oil.  Tbla  well  wna  In'ing  tested  wlien  Iho  rvcurd  was  being  ^'cd 
and  at  that  time  made  a  guitd  sliuw  of  bliick  oil. 

74.  AfdMflfar  OH  Company'*  WeO.  No.  10.  (246) 
Fi-brunrr  1:1,  tasT. 
Od  Lot  39 1  Beatty  Farm.  Cow  Itun.  property  of  Clinton  Oil  CompanF, 
1^  mile*  •ouUi-weat  of  Bhuuiburji!.    Aulborit y,  N.  J.  Tumpkins,  Supt. 

Well  moDih  above  ocean  In  feet Ill* 

SurfHcesund 25    lo      25    =1147 

? 260     "     285    =    8S7 

isias n    "   2H6  —  ir.i 

? 93     '•     3M1    =    :M 

2dS.S 25     •■     413    =759 

? 10.1     -     518    =654 

Saaa white  sand  and  pebble.  27     ••    545    —   KT 

7 jKickeL  3    "    547    ^    E5 

Wet  hole.  Cased  at  392'  willi  8  Inch  caging.  Gas  sufficient  to  tire  ! 
boilers 

Bout  produciion  20  barrels  per  day.     Green  oil.     Gravity  4*^. 

This  well  lias  l>«en  producing  ovur  two  years  and  lias  averagei!  IB  Iwrr^ls 
per  day  during  tliat  time.  It  is  now  pumping  10  barrels  per  day  [Feli- 
aOtb,  1800]. 

75.    Vicker  and  Ruiitll  Will.   (102) 

Pallerson  Farm,  1  mile  east  of  Pioneer.     Authority,  . 

Well  mouth  abi>ve  oceiin  in  feel 1103 

7 713    to    713     =    491 

4UiS.S 13     '•    724    =    6T» 
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? 101    to  825    =    678 

5thS.8 25     '*    860    =    563 

Wet  hole.  While  drilling  this  well  deeper  in  hopes  of  finding  a  sand- 
bearing  green  oil,  the  tools  stuck,  and  the  well  was  abandoned  at  the  depth 
of  850'. 


IV.   Welh  along  Oil  Creek  Valley,  from  FoiUr'i  Farm  to  Oil  CUy. 


76.  Sherman  Wdl,  No.  1.  (276) 

1861. 

On  Foster  Farm,  Oil  Creek,  three-quarters  of  a  mile  above  Pioneer. 
Authority,  Josephus  Chandler. 

Well  mouth  above  ocean  in  feet 1002 

? 147  to  147  =  945 

IstS.S 18  *•    165  =  927 

? 182  "297  =  795 

2dS.  S 15  **    312  =  780 

? , 118  *•   430  =  662 

3d  S.  8 sand  and  pebble.  36  *'   466  =r  626 

? pocket.  14  "    480  =  612 

.  Wet  hole.    Seed-bagged  on  tubing  at  300'. 

Best  production  1200  barrels  per  day.    Qreen  oil.    Gravity  45°  to  48^. 
Gas  sufficient  to  fire  12  boilers. 

77.  Porter  Well,  No.  1.  (231) 

1865. 

On  Foster  Farm,  on  the  bank  of  Oil  Creek,  above  Pioneer.    Authority  ? 

Well  mouth  above  ocean  in  feet 1096 

? 150  to  150  =  946 

IstS.S 8  *'  158  =  938 

? 150  '*  308  =  788 

2dS.S 20  "  328  =  768 

? 90  "  418  =  678 

3dS.S 30  "  448  =  648 

Wet  hole.     Seed-bagged  on  tubing. 

Best  production  200  barrels  per  day.     Green  oil. 

This  well  had  a  connection  with  the  Grand  Trunk  Well,  alx)ut  ten  rods 
distant  from  it.  When  the  w^ater  was  let  into  the  latter  well,  by  drawing 
the  tubing,  this  well  stopped  flowing.  But  when  the  tubing  was  replaced 
in  the  Grand  Trunk  and  the  pumps  started,  the  Porter  Well  would  again 
begin  to  flow. 

PROC.  AHER.  PHIL06.  80C.  XYI.  99.  30 


Wet  bole.    Scitd-tMggcd  »ii  iiiliin;;  Ht  XiO'. 

Best  pnxiuclioD  40  biri-eU  por  iky.    Oruen  oU.     OraWly  43^. 


79.   Fnfter  vrtU.  No   01.   (328) 


On  lease  Ko,  61,  Foster  F.ii 
Well  mouth  above  oceiui  in  ft 


Authiirilj. Bishop. 


la 


T : 1VS.-. 984  to  BM  =  W 

d9.8 .-.w IS  •■  BS8  II  TW 

7 »«  ■■  7:f3  =  «0 

(IS.S «liilfs»n(lainlpelil>le.  .,B8  ,"  7T0  ^  ffS. 

? [Kjckui.  5  "  "75  =  fili 


W.'i 


1  ill  r,;m'.     G;is  sufllciciit  to  lire  2  iMjiler-;.     Besl  [ir.Hluc 


m.   Bi'hop  Well,   (2^il) 


(III  F<,stiT  F^ii-ni,  nc'iir  Pioncir.     Aullioriy-,  ■ 
Wfll  mr.iitli.i!".vco(raiiiii  n-i'l 


30  U.  Sil  -VfA 

IIX)  '■  13(1  ^  liH 

430  "  ,ViH  —    Titt 

14  '■  .170  =  :si 

120  "  (MKI  ^  m 

siind,  iind  jifliliUv  Jli  "  75.1  -   fii' 
pocki'l  10  "  733  =   eiS 


('ii«'0  ;ii  .'ifi"'.     lliiri'iKuiKli  giisli>lirfalM)ilor. 
L.iioLi  4  InirrtU  i- -i  a.iy.     Qr.L-u  oil.     (Jraviiy  «=. 
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81.  Foster  Well.     Lmss^I.     (230) 
March,  18C7. 
On  Foster  Farm,  near  Pioneer.     Authority, Bishop. 

Well  mouth  above  ocean  in  feet 1354 

? 502    to   562     =793 

2dS.  S 10     •'    572     =782 

? 118     *•    Cao    r=  004 

3d  S.  S coarse  white  sand  and  pebble.  38}  '*     728}  =  625} 

Wet  hole.     Cased  at  567'.     Gas  sufficient  to  fire  one  boiler. 
Best  proiluciion  90  barrels  per  day.     Gre^n  oil.     Gravity  49^. 

82.    Well  No.  1,  Lea^e  No.  2.  (240) 
July,  1807. 
On  the  Wood  Farm,  near  Petroleun^  Centre.    Authority,  J.  A.  Wharry. 

Well  mouth  above  ocean  in  feet 1475 

? 250  to  250    =12  5 

1st  S.  S 45  **  295    =  1180 

? 240  "  Sai    =    940 

2dS.S 50  '•  585    =    890 

? ' 130  *•  715    =    760 

SaS.S 20  "  735    =    740 

? 77  *'  812*  ii    663 

4th  S.  S siind  and  pebble.  47  **  859    =    616 

Wet  hole.     Cased  at  540'.     Gas  sufficient  to  fire  16  boilers 
Flowing  well.   Best  production  150  barre!s  per  day.    Green  oil.    Gravity 
43^. 

83.   George  K.  Andenon  Well.    Lease  No.  21.  (242) 

February  14, 1868. 
On  WockI  Farm,  near  Petroleum  Centre.     Authority,  J.  A.  Wharry. 

Well  mouth  above  ocean  in  feet .s..   1534 

? 615  to    G15  =  919 

2dS.  S 50  •*    0r5  =  869 

? 75  '*    740  =  794 

3dS.S 10  "    750  ^  784 

? 136  \    88fi  =  648 

4th  S.  S pebble.  45  "\)3l  =  603 

? pocket.  49  "    95t>  =  554 

AVe;  hole.     Cased  at  600'.     Pumped  55'  feet  from  bottom.  x 

This  wc.l  was  unproductive.     It  is  situated  on  the  highest  hill  oii  Ihe 
Wood  Farm. 
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84.   QeorgtK.  An.iUr,oa  IIWI,  leaM  Xa.  6.   (343) 

On  Wood  pRnn,  oear  Peirolcuw  Cunliv.    AuUiority,  J.  A.  WIuttj. 
Well  mouth  above  ocean  in  reel 1«T 

f 66S   to   5U    =  (!! 

ad8.fl «    "   810   =  871     , 

? 110    ••    730    =   in     I 

8d8.B 8    •■    728    =   n»     ■ 

7 107    ■*   635    ^   B) 

4thB.B sand  and  n«bMc  -tS     ■'    8S0    =    GOT 

? !««*«  I     ■■    861    ^    60* 

Wet  hole.    Cased  at .     (ius  sufHi-k-nt  Ui  Hrv  SliuUvre. 

Beat  prodDclion  40  barrels  per  iIh;, 

83.  Oaaree  S.  Andtfun  WtO,  L»3U  No.  33.  <S45) 
PebnuiT  12, 1M9. 

Oo  Swnnel  Wood  Pann,  near  Petroleum  Centra.     Authority,  J.  A- 
Wh»rry. 
Well  mouth  above  ocean  In  (bet IHB 

? 670    to  670   ^  M 

2d8.8 60    "   6a0    =  »n 

7 75     ■'    e»5    =  803 

3dS.8 6    "    701    =   X 

? 143     ■'    844    =   SS4 

4tli8.8 wnd  and  peblile.  53     -    8B7    =   Wl 

? poekel,  15      '    T13    -   Xi 

Wet  hole.     Custiiiil  61  r.     Piiinpcd  IT' feet  Trom bottom.     Gas sufficienl 
to  Arv  2  boikrx. 

Bt'Bi  jiroduction  20  bitrrcls  [wr  day.     Green  oil.    Gravity  iS^. 

8(1.    Well  Xo.  1,  Leiie  36.   (210) 
On  SlcvfnsDQ  Furin,  nl  Petroleum  Cuutre.     .Vutliority,  Gi-o.  K.  .\ndfr- 

Well  moutli  above  ocean  in  feet 136S 

7 457  to  4S7  =  BU 

IstS.S 13  •'  470  =  m 

7 105  "  575  =  793 

SaS.S 3  "  577  =  791 

7 140  ■'  717  =  Oil 

SilS-S 45  '■  762  =  806 

7 pocket.  10  '■  772  —  5M 
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87.   Well  No  1,  Lease  51.  (220) 

On  Stevenson  Farm,  at  Petroleum  Centre.  .  Authority,  Geo.  K.  Ander- 
son. 

Well  mouth  above  ocean  in  feet 1850 

? 428  to  428  =  922 

IstS.S 6  "  434  =  916 

? 145  "  579  =  771 

2dS.S 80  •'  609  =  741 

? 88  "  692  =  658 

SdS.S 46  "  788  =  612 

88.  Pinner  WeU,  (221) 

February,  18^7. 

On  Robert  Stevenson's  Farm,  about  one  mile  north  of  Petroleum  Centre. 
Authoriiy,  . 

Well  mouth  above  ocean  in  feet 1369 

? 200  to  200  =1169 

IstS.S 40  "  240  =1129 

? 200  "  440  =    929 

2dS.S 15  "  455  =    914 

? 256  "  711  =    658 

SdS.S sand  and  pebble.  40  '♦  751  =    618 

? pocket.  14  •*  765  =    604 

Wet  hole.     Cased  at  450'. 

Best  production  25  barrels  per  day.  Green  oil.  Gravity  47^.  Gas 
sufficient  to  fire  2  boilers. 

This  well  is  one  of  those  that  need  some  appliance  to  draw  the  gas  from 
the  well.  We  are  now  [Feb.  12,  186'J]  using  a  rotary  pump,  which  not 
only  increases  the  amount  of  gas,  but  helps  the  production.  This  well  is 
producing  as  well  as  it  was  two  years  ago  (in  1867). 

89.    Well  No.  1,  Lean  134.  (213) 

On  Central  Petroleum  Co.'s  land  at  Petroleum  Centre.  Authoritv,  Geo. 
K.  Anderson. 

Well  mouth  above  ocean  in  feet 1106 

? 193  to  193  =  913 

IstS.S 47  "  240  =  866 

? 105  "  345  =  761 

2dS.  S 7  "  352  =  754 

? 123  "  475  =  6.31 

3il  S.  S 39  "  514  =  592 

9 pocket.  52  "  566  =  540 
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On  Central  Pe:ro 

K.  And  ergon. 

90.   Will  .U  1. 

eumCo.'>ln>i.U 

(314) 

Auilinrllr,  U«x 
,,,    I3T 

M 

108 

1 

no 

ada  8 

■•   6W    -    VS 

8d8.  8 

•'»«=« 

? p.tc-kcr.  ao     "   6:«    = 

91.   ireI[.V».  I,  /^mmSOO.  (3ir>) 

On  Central  Petroleum  Co.'*  Und  «t  I'etitilcum  t'l-ntrv      ALillKirlly,  (I 
E.  Andermn. 
Well  mauth  above  ocean  In  fe« i 


3tS    to  Silt    : 


IstS.  8.. 


48 


364    ■■ 


111 


036 


pocket.  12    "    848    = 

in.    Well  Xo.  1,  /,<««  37.  <-*lT> 
nil,  M  PotnilcimiCcnrv.    AilllKirUv,  Geo,  K,  An( 


I  in  f.'i'l 


4511 


Ul  S.  S. 

? 


i):i.   S"a»ip  Anaff  ir«((,  ,V".  tt.   (247) 
(■  N...  Ill,  Cenirnl   IVlnil.iiin  (\i.-  Un<\   at   Pc 
.  ()(■■).  K.  Aii.lcrs.m, 


iM    to  185   ^  an; 


1877.J 
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? 183    to    333    =  759 

2d  S.  S 6     '*    339    =  753 

? 121     *'    4150    =  632 

3d  S.  S 43     *•    503    —  589 

? pocket.          45     "    548    =  544 

94.  Swamp  Angel  Well,  No.  4.  (248) 

On  lease  No.   141,  Central  Petroleum  Co.'s  land  at  Petroleum  Centre. 
Authority,  Geo.  K.  Anderson. 

Well  mouth  above  ocean  in  feet 1094 

? 160    to   160    =  9*34 

IstS.  S 40     ••    200    =-.  894 

? 140     *'    340    z=  754 

2dS.  S 6     "    346    =  748 

? 119     *'    465     =  629 

3d  S.  8 43     "510    =  584 

42     *'    552    =  S42 
95.  Ahb6  and  B  liley  Well.  (283) 

1866. 

On  lease  156,  Central  Petroleum  Co.'s  land  at  Petroleum  Centre.  Au- 

thon»y . 

Well  mouth  above  ocean  in  feet 1093 


l8t  S.  S. 

2d  S.  S. 
?  ... 


190  to  190  =  908 

42  ••  232  =  881 

108  "  340  =  753 

20  *'  360  =  733 

103  "  403  =  630 

40  "  503  :=  590 


3d  S.S 

Wft  hole.     Seed-bag  at  350'. 

GiW  sullicient  to  tire  1  binler.     Mud  vein  at  340'. 

Besi  production  15  barrels  per  day. 

96.  Abbe  and  Bailey  Well.  (285) 

1865. 

On  lease  170,  Central  Petroleum  Co.'s  land  at  Petro'.eum  Centre.     Au- 
thoritv,  . 

Well  mouth  above  ocean  level 1093 

? 185    to    185     —    908 

Ist  S.  S 

? 

2d  S.  S 

? 

3d  S.  S sand  and  pebble. 

? l>o(ket. 

Wet  hole.     Cased  at  350'.     Giis  sufficient  to  fire  1  boiler.     Mud  vein  at 
464'. 

Best  production  75  barrels  per  day.     Green  oil.     Gravity  4C^. 


45  ' 

'  230 

863 

110  ' 

•  340 

753 

20  ' 

*  3(»0 

733 

105  ' 

'  465 

628 

40  ' 

*  505 

— 

588 

28 

"  533 

z= 

560 

U«rtL|  476  lJ,ui.B, 

97.   jtf-irji  Ann   Well  (328) 

A|irll,l«SS. 

On  lease  No.  84,  Benn(-li.>lT  Farm,  on  ihc  bluff  between  Pelroltoin 
Centre  and  Pioneer.    Authority.  Edwml  E.  Parirldge. 

Well  mouth  above  ocean  in  feet • ••...>... UK 

? 478  to   41S  =   K4 

l8tB.B n  ■■    48*  =   W 

9 189  ■■    9i»  =™ 

2d9.8 , 13  "    985  =  TB 

9 104  "    T39  =   6SS 

8(18.8 pebble  and  Buid.  41  "    780  =   III 

Wet  hole.  Cased  at  624'.  Pumped  4  feet  from  bottom.  Had  tcIb  w 
top  of  3d  S.  S.  Best  production  ISO  barrels  per  day.  Green  oil.  Gnri? 
46°.  Oaa  BuFDcieot  to  Are  1  boiler.  Blower  attached  ae  soon  as  the  me 
was  exhausted. 

There  U  a  surface  sand  about  60  feet  tnm  the  top,  and  a  mountain  ud 
about  100  teet  below  th«  surface  tand,  about  65  feet  thick.  I  belien  ibl 
wellsonlheQatdonot  And  either  of  the  above  sands.  On  thehiil,  wcoli 
the  sands,  first,  second,  and  third  tanda.  Some  seed-bag  la  the  INwtd. 
I  think  that  the  m^orlty  of  the  wells  on  this  fitrm  are  eoed-bagged  in  tbe 
first  sand. 

08    IlardUg  anijonei  Well.   (225) 

Fol.ruHrj  7.  1S89. 

(Ill  li'iiH.'  X».  !t,  Ikuiu'luiffFiirm,  onUieI)hiffbfl«-eenPelr(ileuiii(>iilrJ^ 
umi  PiiiiiMT.     Aiiilioriiy,  N.  .luiie*. 

WdlTnoulliiiljoveocciinLiifcct \'^^^ 

9 300  to  300  -\\S^ 

l.-tS.S 80  "  330  =111E5- 

? 185  -  515  ^   9S'»- 

2.1  S.  S 10  "  525  =   KC» 

? 100  "  025  =--   tSft^ 

IMrt.fJ 20  •■  W  '---m^ 


• sand  und  iMilible.  49     "    827    =   8 

jKicket.  8     "     835    =   C 

ln>k\     Ci\?cil  m  5';ii',     Pumiifd  0  foct  from  the  boltoiii.     Mud" 

Uhs  sumci.'iii  |.i!in'..ni;lx)ikr. 
pnKliiflUin  .'.'1  li.iiriK  |.it  <Xay.     Green  oil.     Gravity  47^. 


.]  4l7  [Carll. 

99    GourU  and  Andrews  Well  (226) 

Jaly  80, 1889. 

)n  lease  No.  8,  Ben neboff  Farm,  on  the  bluff  between  Petroleum  Centre 
I  Pioneer.     Authority,  T.  I.  Thompson,  Agent. 

ill  mouth  above  ocean  in  feet 148S 

» 60  to  60  =1375 

8.S 80  "  90  =1346 

► 412  "  502  =    938 

8.8 10  "  512  =    923 

» 125  "  637  =    798 

8.8 8  "  645  =    790 

> 124  "  760  =    666 

I  8.  8 pebble.  43  "  812  =    628 

Wet  hole.     Cased  at  504'.    Pumped  4'  from  bottom.     Mud  vein  at  808'. 

s  sufficient  to  fire  2  boilers. 

Best  production  180  barrels  per  day.    Green  oil.    Gravity  48^. 

100.  Stuart  Well  (227) 

September  1868. 

On  lease  No.  7,  Bennehoff  Farm,  on  the  bluff  between  Petroleum  Centre 
i  Pioneer.    Authority,  John  Waddell. 

'il  mouth  above  ocean  in  feet 1406 

60  to  60  =1346 

S.  8 70  '*  130  =1275 

420  *'  550  =    856 

*.S 20  *'  570  =    835 

48  •*  618  =    787 

-S 14  "  632  =    778 

108  "  740  =    665 

5-8 sand  and  pebble.  40  '*  780  =    626 

pocket.  2  *'  782  =    628 

St  hole.     Cased  at  554'.     Pumped  4'  from  bottom.     Mud  vein  at  744'. 
St,  production  14  barrels  per  day.     Green  oil.     Gravity  44^. 

101.  Blocker  Well  (249) 

Juno,  1868. 

^ vimbia  Oil  Company's  "  8tory  Farm, "  Oil  Creek.     Authority,  George 
t^>n.  Supt. 

^xiouth  above  ocean  in  feet 1120 

- 240    to    240    =    880 

^.  S 20     "    260    =    800 

115     "    875    =    745 

^.  S 31     •'    406    =    714 

^UOC.  AMBR.  PHIIiOS.  80C.  ZYI.  99.  8H 


? 113    to    519    ^   Wl 

3d8.8 pebblosnci  Wind.  52     "    571    =M1 

f pocket.  1     "    572    -   M* 

Wet  Hole.     Cued  at  BW.     Pumped  S'  rmm  boUom. 
Best  production  173  tmrrels   |ht  duy.     Una  HufBuient   to  flro  1  Mki. 
Greeodl.     Owvity  47°.    Ho  mud  rcina. 

102.  Babeoek  Wttt.   <2G0) 

July,  IWfl. 

CoIumbitOll  Companjr's  "BtoryFann,"  «1  Ureek.     Authority,  Uwrp 
Boultoo,  Sapt. 

Well  mouth  ftbore  ocean  In  feet ft9 

?..- 345     to    84o    =   878 

UtS.8. 41     •'    886    =  W 

7 89     "    475    =  n 

2dB.S 25     '■    500   =  M 

? 95     "    S95    =  W 

8d8.8 pebble  »ndB»Dd.  47    "    M3    =  sa 

7 pockeL  5    "    817    =  !» 

Wet  hole.     Not  cased.    Seed  bag  at  48'i'.     Pumped  10' from  iNitlnni. 
IJist  iiroductiim   lIlS  barrcla  per  day.     Gas  sufllcieiit  lo  fire  S  ln'ii™- 

Gretii  oil.     Univily  .(7- .     Mud  vtiii  iil  Til'S'. 

03.    floe  Well.   (2ri]) 


Coliiiiibin  on  ('(iiiiimtij's  " Story  Purm."  Oil  Creek. 
lloullon,  Su|)t. 

Well  mouth  above  ocenn  in  feet 

7 38C 

lat  S.  S 32 

? lot 

2dR.  9 31 


3St>   -  e-— 
412    =   8* 


MS,  S iiebble  and  sand.         43    "    687    =  5»* 

? I>ocket.  6    "    699   -  5^" 

Wct  lii'le.     Not  ca.»ed.     Seed  bag  at  530',     Pumped  13'  from  Imiwrn, 
Host  piwductiiin  120  Imrrcls  per  day.     Gas  sulllcient  to  fire  one  tioilf*" 
Green  oil.     Oruvity  47°,     Mud  vein  at  647'. 
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104.  Beiter  Well  (252) 


Company's  "Story  Farm,"  Oil  Creek.    Authority,  George 

ove  ocean  in  feet 1291 

420  to  420  =  871 

85  "  455  =  836 

100  "  555  =  736 

24  "  579  =  712 

94  "  673  =  618 

pebble  and  sand.          44  **  717  =  574 

pocket.            5  "  722  =  569 

Jased  at  505'.     Pumped  8'  from  bottom. 

ion*  55  barrels  per  day.     Qas  sutflcient  to  fire  5  boilers, 
ivity  470.    Mad  vein  at  676'. 

105.  Boulton  Well.  (253) 

October,  nm. 

I  Company's  **  Story  Farm, "  Oil  Creek.     Authority,  George 
lOve  ocean  in  feet 1374 


462 

to 

462 

912 

40 

502 

872 

98 

600 

774 

20 

620 

754 

122 

742 

^.^ 

632 

47 

789 

585 

5 

794 

— 

580 

pebble  and  sand. 

pocket. 

Leased  at  470'.     Pumped  8'  from  bottom. 

tion   12  barrels  per  day.     Gas  sufficient  to  fire  one  boiler. 

avity  470.     No  mud  vein. 

106.  Story  Centre  Well,  No.  1.     (284) 
July,  l^m. 

.  27,  Columbia  Oil  Co.'s  Story  Farm,  Oil  Creek.    Authority, 
n,  Supt. 

)ove  ocean  in  feet 1065 


200 

to 

200 

865 

40' 

240 

_^ 

825 

90 

330 

— 

785 

31' 

361 

704 

104 

465 

'^.^ 

600 

47' 

512 

, 

553 

sand  and  pebble. 

Seed  bagged  on  tubing  at  330'.     Pumped  10'  from  bottom. 

lo  fire  3  boilers. 

Lion  250  barrels  per  day.     Green  Oil,    Gravity  46^. 
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107.  f/iillipi  Wttt,  No.  2.  (265) 


Tarr  Farm,  Oil  Creek,  2  mili-s  qIiotc  iioiutcviUe.     Aulboril;.  • . 

Well  month  above  oceao  Infect 1061 

? 10  »  10  =IIW 

Kountatneaod TO  "  80  ^  KT 

? 100  '•  180  =  gn 

1«  8.  B 80  "  atO  =  MT 

? Ill  "  3B1  =  T» 

MS.S a7  •■  948  =  TM 

t 77  "  435  =98 

9aDd7Bhell 3  ■'  427  =   S» 

aiate 4  ■•  431  =  « 

"Grayrock" 40  •■  471  =  SW 

3d  8.  8.  notlhrough 10  ■•  461  =  5« 

Best  production  &,M0  bkrrals  p«r  flay,  by  actual  meaaarement.  Ormi 
oil.  Omrltj  40°.  Knd  Tdn  at  46it''.  Size  of  hole  4  inches.  Tubed  wiA 
%\  In.  tubtug  wilbOQt  %  working  baml. 

This  well  baa  produced  i^vcr  800, 000  bnrrels  of  oil  to  present  date  (Xud 
1,  1839),  which  hai  been  told  nt  f^oiii  10  u'dIh  lo  tU-50  per  Ijarrvl  at  >1w 
well. 

It  Plartod  to  flow  before  clrillJDg  whs  completed  and  thren  out  the  vm« 
anil  oil  B<i  furiously  tbut  the  tubing  could  not  lie  put  in  to  sbul  <M  the 
walcr  fur  Ibrce  days,  and  even  tbcn  tbe  tubing  had  to  be  chained  down  '^ 
keep  It  from  being  blown  out  of  the  hole. 

The  well  was  lately  eenrched  by  "  Dale's  crevice  senrchcr, "  which  rt- 
ported  a  crevice  of  3  inches  at  the  depth  of  472^,  feet. 


Tarr  Farm,  nil  Creek. 

Aulhority, . 

lOM 

105  t< 
30    • 

100  ■ 
25     ■ 

130     ' 

an    ' 

Wet  lioW.     N.itcnseii. 

Best  prmluctlon  200  barrels  jwr  day.    Green  oil.    Gravity  47°. 
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109.  Lynn  WeU,  No.  2.  (256) 
November,  1867. 
Lease  No.  192,  Tarr  Farm,  Oil  Creek.     Authority,  J.  H.  Dilks. 

Well  mouth  above  ocean  in  feet 1231 

? 100  to  100  =1131 

IstS.S 80  "  180  =1051 

? 240  "  420  =    811 

2d  S.  S 20  "  440  =    791 

? 90  "  530  =    701 

3dS.  8 32  •*  562  =    669 

? 75  "  637  =    594 

4th8.  8 pebble  and  sand.  42  "  679  =    552 

Wet  hole.     Cased  at  607'.     Pumped  7'  from  bottom. 

Best  production  60  barrels  per  day.  Gas  sufficient  to  fire  8  boilers. 
Oreen  oil.     Gravity  47^. 

This  well  was  torpedoed  at  649'  and  664'.  The  production  before  was 
15  barrels,  afterwards  40  barrels. 


110.  Sterling  WeU,  (275) 

1861-^ 

On  Tar  Farm,  Oil  Creek  above  Rouse ville.    Authority,  Ambrose  John 
Moran. 

Well  mouth  above  ocean  in  feet 1052 

9 195  to  195  =  857 

IstS.S 30  "  225  =  827 

9 a5  '*  310  =  742 

2dS.S 30  *'  340  =  712 

9 120  "  460  =  692 

3d  S.  S sand  and  pebble.  35  "  495  =  557 

Wet  hole.     Cased  at  320'.    Pumped  1'  from  bottom.  • 

Best  prcxiuclion  200  barrels  per  day.     Green  oil.    Gravity -440. -'Giis 
sufficient  to  fire  3  boilers.     Mud  vein  at  465'. 

111.  Byron  Mitchell  Well,  No.  1.  (257) 
November,  1S68. 
Lease  No.  258,  Blood  Farm,  Oil  Creek,  IJ  miles  north  of  Rouseville. 
Authority,  8.  Hylaud. 

Well  mouth  above  ocean  in  feet 1309 

9 685    to  685    =  624 

2d  8.  8 29     "    714    =  595 

9 .1     "    715    =  594 


0-iLi  482 

8dS.  8 P«bl)le  and  HHDil.  40    ti 

f puokst.  3     ■■ 

Wet  hole.     Cased  Kt  683'. 

Bwt  produciioD  130  burrel?  imt  .hy.     (Im  siifflcicDt  I 
OrecD  on.    Oiu*lty  44°. 

TliU  well  wag  doing 20  ba'rreU  when  it  lorpodn  wm  cxplndeilio 
lutd  a  damaging  effect,  reducinj;  tlif  pruJucLiim  U>  8  Imrrcls. 

112.     Lails  ifuffoik  WtU.     (238) 

Jm;c,  WW. 

Leaw  No.   240,   Blood  Farm,  Oil  Creek,   1 J  miles  north  of  RoiiMrilk 
Authoritj,  A.  B.  Hudge. 
Well  muutb  above  ocean  in  feet isa 

9 4fl5    to   465    ^  «l 

iwas 40    ■■  son  =--  m 

t 105     "    610    =  7« 

M8.8 2(1     ■•    fi8«    =  688 

? 01     "    6lr7    =   SK 

8dB.8  "gniy  rock."  3S     "    Ti2    -  tl) 

? a4     "    746    =  S« 

4th8.8 pebbloandmnd.  37    ■■    783    =  311 

Wet  hole.    Cased  at  706'.    Pumped  V  fh>in  bottom. 

Beat  production  85  barrels  per  daj.    Gaa  suffleletit  to  fire  2  boilen. 
Gretnoil.     Gravity  45°. 

113.   wi7»a   Wall.  {Wfl) 


I^ikse  No.  18,  Ilynd  Farm,  Oil  Cn-tk,  1  mile  nitrth  of  Riniswvillc.  Au- 
thority, George  K.  Anderwm. 

Well  muiilh  iibi.ve  oce.111  in  feet KHS 

? loo  to  \m  =  »3 

IstS.S 28     "    218    =  WS 

? 114     •'     Wl    =  Til 

3da8 18     "    310    -  M 

? 115     -    isr,    =  y,i 

3dS.5 33     "    407    =  M 

7 pocket.  14     "     511    =   -^S 

114.   Pacijic  Wdl.   No,  1.     (260) 


I.  Oil  Creek,  I  mile  north  of  Rouscville. 


thoril; 
We'll  r 


,  llfndrirksoii  mid  Walker 
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IstS.S 25  to  220  =  825 

? 115  "  885  =  710 

2dS.S 28  "  863  =  682 

? 110  *•  473  =  572 

8d8.S 85  "  508  =  587 

? pocket.  7  •*  515  =  530 

Wet  hole.     Not  cased.    Seed -bag  at  460'. 

Best  production  12  barrels  per  day.  Gas  sufficient  to  fire  1  boiler. 
Green  oil.     Gravity  45°. 

On  the  Blood  and  Rynd  Farms  there  is  a  gray  S.  8.  lying  immediately 
over  the  third  rock.  Most  operators  think  that  this  gray  sand  is  an  oil  pro- 
ducing rock. 

115.    Well  No.  23.  (261) 

AagaAt,  1867. 

Rynd  Farm,  Oil  Creek,  1  mile  north  of  Rouseyille.  Authority,  Supt.  of 
of  Rynd  Farm. 

Well  mouth  above  ocean  in  feet 1043 

? 188  to  188  =  855 

IstS.S 23  "  211  =  882 

? 117  "  828  =  715 

2dS.8 26  '•  854  =  689 

? 121  "  475  ==:  568 

3dS.  S pebble  and  sand.  28  "  508  =  540 

? pocket.  10  "  518  =  530 

Wet  hole.     Not  cased.     Seed-bag  at  190'. 

Best  production  10  barrels  per  day.     Green  oil.     Gravity  460. 

There  never  was  an  instance  on  this  farm  of  one  well  interfering  with 
another.  All  the  wells  producing  to-day  are  pumping  oil  only.  No  ad- 
vantage is  gained  in  the  amount  of  gas  by  the  use  of  casing,  and  casing  is 
not  much  used  on  the  farm.     [March  2d,  1869]. 

116.  Keir  Well,  No,  1.  (262) 

1862. 

Rynd  Farm,  Oil  Creek,  1  mile  north  of  Rouseville.     Authority, . 

Well  mouth  above  ocean  in  feet 1040 

? 191  to  191  =  849 

IstS.S 23  "  214  =  826 

? 117  "  331  =  709 

2dS.S 26  "  357  =  683 

? 121  "  478  =  562 

3d  S.  S pebble  and  sand.  30  *'  508  =  532 

Wet  hole. 

Best  production  250  barrels  per  day.     Green  oil.    Gravity  45^. 

This  well  flowed  while  being  drilled,  from  the  2d  rock,  or  at  357'.     We 


(MrU )  4S4:  [jwi.lf, 

Uibed  to  thiB  Band  and  the  well  ytrlJed  230  bftrrok  per  dmy  fbc  soma  llnw, 
but  we  BpoUed  il  by  BhuttlDg  olT  tiw.  Dnw  Ity  a  stop  cock  ;  well  »u  aJl/et. 
wards  put  deeper,  but  no  locremo^  ur  oil. 

117.     Sm-rn  Well,  N«  1,     (363) 
Jiiniiarf.  106^ 

A-  Buchanao   Farm,  on  Chi-rry  Run,   }  mile  aboTc  Itoutciille.    Au- 
thority, L.  A.  Emor7. 
Well  mouth  above  ocean  Id  feet. IQH 

? 212    to  S19    =   8« 


SdaS Wi  "  nf*5  :=  Q 

7 Ill  ■'  40fi  =  SM 

8d8.8 peljMi!  and  »ttnd.  84  ■■  530  =  SM 

7 pocket.  i:t  ■■  543  -  i18 

Wet  bole.    Not  cased.    Seed  imj;  ui  300'. 

Best  production  28  barrels  per  Any.  ilnlf  eoougli  gas  to  Are  a  boilrr. 
Oreeo  oil.     Gravity  48°.     Hud  vciu  at  5l<i'. 

Very  near  this  well  a  well  -ko^  \m.\  ilon-n  which  had  to  be  slnndaafd 
wbile  drilling  in  the  3d  S.  9.,  bul  il  was  punijied  foran  experilu«iittsl 
produced  900  barrels  of  dark  ol  I . 

118,    Well  No.  13.  (204) 

IIOPf-IJlhlT,    IH«I. 

Farm  of  Union  Petroleum  Co.  of  Nrw  York.  Clierry  Run.  J  of  a  milt 
ab()ve  Rouseville.     Authority,  E.  W.  Hinds,  Supt. 

Well  mouth  nimve  ocean  in  feet U^SS 

? 231     to    221     =    W 

Isl  S- S 07     '•     2S8    ^    :W 

? 86     "     374    =    T12 

2dS.S 20    "    400    =   (WB 

7 120     "     .V'Ci    =    5M 

3d8.S pebMc  and  sand.  31      "     551    ;^535 

Wet  hole.     Not  cjised .     Scfi1  Iki?  at  381)'. 

Green  oil.  Gravity  40o.  Tlit  wHl  is  now  averaging  3  harrclp  iwr  ibj 
[March  3,  18G9]. 

119.    Well  No.  0.   (3r>) 


Potmlciim  Co.  of  New  York,  Cherry  Rur 
Autliority,  E.  W.  IlindM,  Supt. 


1877.]  485  [Carll. 

Well  mouth  above  ocean  in  feet 1086 

? 218  to    218  =  868 

IstS.S 67  "    285  =  801 

? 85  "    370  =  716 

2<iS.8 , 32  "402  =  684 

? 118  "520  =  566 

3dS.  S pebble  and  sand.  41  '•    561  =  525 

? pocket.  29  '*    590  =  490 

Wet  hole.     Not  cased.     Seed  bag  at  375'. 
Green  oil.     Gravity  460. 

120.  Munson  Well.   (267) 
October.  1866. 

Lease  No.  1,  Curtin  Oil  Co.'s  tract,  on  Cherry  Run,  1  mile  above  Rouse- 
ville.     Authority, . 

Well  mouth  above  ocean  in  feet 1108 

? 240  to    240  =  863 

IstS.S 32  •'    272  =  881 

? 108  "    880  =  723 

2d  S.  S 28  "    408  =  695 

? 132  "    540  =  568 

8d  S.  S pebble  and  sand.  34  '•    574  =  529 

? pocket.  20  "    594  =  509 

Wet  hole.     Not  cased.     Seed  bag  at  410'.     Pumped  30'  from  bottom. 

Best  prcxluction  120  barrels  per  day.     Gas  sufficient  to  fire  1  boiler. 
Green  oil.     Gravity  46°. 

This  well  is  near  the  celebrated  Reed  Well,  and  one  record  will  answer 

for  both. 

121.   Champion  Well,  No.  2.  (268) 
February,  1868. 

Buchanan  Farm,  Rouscville.     Authority,  Superintendent  of  Rouseville 
Oil  Co. 

Well  moutli  above  ocean  in  feet 1047 

? 200  to  200  =  847 

IstS.S 33  "  233  =  814 

? 117  "  350  =  697 

2dS.  S 25  "  375  =  672 

? 115  "  490  =  557 

SdS.S 15  "  505  =  542 

? pocket.  15  "  520  =  527 

Wet  ho!e.     Not  cased.     Seed  bajr  at  300'. 

Best  production  100  barrels  per  day.     Gas  sufficient  to  fire  2  boilers. 

This  well  only  produced  for  two  days ;  stopped  short  off.     Think  it 
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pumped  whnt  oil  it  did  frotn  Ihe  3<1  mai.    Think  It  bcEt  not  Ui  drill  Uiron^ 
the  8d  sand,  lew  likely  to  got  istli  wuier. 

1S2,  KlU'ibHh  Well.  (3aU) 


Clnpp  Fann,  Oil  Creek,  Iietwmi  RouwvlUii  wA  Oil  ClV-  AuUioriijr! 
Well  Dioulli  above  ocean  in  feet IOCS 

7 90O    to    300    =   BOG 

iBtS.S 90     ■•    ffiO    =    7S 

? HO     ■■    ZVi    —    m 

9dS.  8 16    "    875    =  W 

? 85    ■•    460    =  M5 

Sd8.B 80    "    4I»    =  lU 

?. pocket.        110    "    600    =   «f 

Wet  hole.     Cased  at  373'. 

Best  production  100  barrels  per  day.    Oreeo  oil. 

The  well  is  aiiw  beins  panipeil  f^m  the  2d  8.  S. ;  in  pumpiDg  a  \up 
amount  of  water  with  a  little  oil,  purliaps  6  barrels  on  aji  averob'e  [Uarcli 
■*,  1809]. 


V.    WelU  along  th«.Alhgh*itg  Rlturfrotn  OU  Oity  to  Wttt  Hietorj/. 


Vi'i.  Sicerly  and  Gardtier  Well.   (270| 


I,i;w   Xo   11,  Sivcrly  P'.irni,  .Vllrglifoy  River  Ij  n 
Anlliinily,  .1,  W,  GnrilntT,  Supl. 
Wfll  moulli  iiliovL-  occin  in  futi 


id  S.  H SO     '■    i\a  =    ftfi 

? 80   "   4!i)  —  .va 

Sa  S,  S pebl.lc  iiiuisand.           31     ■•    r,i\  =   491 

? pock<:l.           10     "     nw  =   -tlJ 

Wi't  lii.Ie.     Ciwpd  at  400'. 

Iti'si  |in.iliiitiiiii  — .   lliiircnuush  gas  lo  fire  a  boiler.    Grwm.il.  finivil)- 

Tliis  wi'll  is  a  f:iir  type  of  IS  "rlls  on  tlie  Sivoriy  fnrm.  wlilcb  nUi.gdhd 
.iriiiliicrii  40  liarrels  per  ilay,     Tliey  «re  pumpoil  by  heads. 


Um.]  4x>7  [Carll. 

124.  Loicell  Well  (271) 
March,  1867. 

Howard  Oil  Association  lease,  Alcorn  Farm,  Allegheny  River,  3  miles 
above  Oil  City.     Autiiority,  L.  Lowell. 

Well  mouth  above  ocean  in  feet 1016 

? 278  to  278  =  788 

IstS.S 8  **  286  =  730 

? 70  *'  856  =  660 

2dS.  S \ 9  *'  865  =  651 

? 29  "  394  =  622 

8dS.  S 21  "  415  =  601 

? 81  "  49(1  =  520 

4thS.  S shelly.  34  »'  530  =  486 

? pocket.  20  "  550  =  466 

Wet  hole.     Cased  at  100'. 

Best  production  6  barrels  per  day.  Half  enough  gas  to  Are  a  boiler. 
Green  oil.     Gravity  42^. 

The  wells  on  tlie  river  in  this  locality  do  not  aflford  much  gas. 

Torpedoes  have  been  tried  in  some  wells  above  Oil  City  wiih  no  advan- 
tage. 

125.    Vandergrift  WeU,  No.  1.  (272) 

August,  1868. 

On  10  acre  tract,  by  H.  McClintock  Farm,  on  Allegheny  River,  about  3 
miles  below  Oleopolis.     Authority,  J.  J.  Vandergrift. 

Well  mouth  above  ocean  in  feet 1089 

? 197  to  197  =  842 

IstS.S 20  "  217  =  822 

? 74  "  291  =  748 

2dS.  S 80  "  321  =  718 

? 20  "  341  =  698 

8d  S.  S pebble.  18  "  a59  =  680 

? pocket.  11  '*  370  =  669 

Wet  hole.     Seed-bajrged  on  tubing  at  120'. 

Best  production  1  barrel  per  day.  Green  oil.  Gravity  40^.  Half 
enough  gas  to  fire  a  boiler. 

This  well  is  in  the  vicinity  of  a  number  of  wells,  all  of  which  are  pump- 
ing oil  from  the  2d  sand.  Tlie  oil  is  of  lighter  color,  but  heavier  gravity, 
than  the  Oil  Creek  oil.  Some  of  these  wells  have  been  pumping  for  six 
years  [March  5,  1869].  / 

126.  Madden  Well.  (273) 

ISftj. 

On  Anderson  Petroleum  Co.'s  Farm,  Allegheny  River,  J  mile  below 

the  mouth  of  Pithole  Creek.     Authority, . 

Well  mouth  above  ocean  in  feet 1032 


CmU.]                                      *»  tJw-a, 

7. leo  to  180  =  ew 

l8t8.8 «    ••    804    ^   8» 

9 88    "    ajT    =   7« 

2d8.8 »ajid  and  pebble.  18    •■    805    =   7iT 

?. pocket  4    "    809    =   TSg 

Wet  hole.     Beed-hag  a.1  170' 

Beat  production  60  barrels  p^  r  -lay.     Amber  'ill.     Gravity  4^. 

It  U  Bald  that  Ilie  3d  Band  h:i~  mil  beun  fouad  in  Hub  locslitj,  Ihuagh 
well*  have  been  drilled  600'  ami  WU'  deep. 

137.  Smith  a«.(t  Sehribet  Well.  (390) 

Huwer  and  JIcBride  Farm,  Beniy's  Bead,  Alleghenj  Rirer.  Antbar. 

ity. . 

Well  mouth  above  ocean  in  feet I09T 

? 148    to    149  ^  878 

ltt8.S aa    "    171  =   8M 

9 ea     "    833  =   JM 

SdS.S 10    ■'    843  =   784 

Bedalate 11     "    8M  -   7TI 

8dS.S la    "    866  =  7« 

9 poAet.           »    "    368  =  W 

Wet  hole.    Cased  at  inO'. 

Bi;s(  proiliiclion  8  barrels  per  diiy,     Amhcr  oil,    Gravitj  43-. 

Au..tlnT  wt-Il  on  the  side  hill  109'  aliove  this  well  went  through  3d  S.  S. 
Ht  '•il'i'.     Tliis  well  is  about  10'  aliovu  surface  of  river. 

128    H'lnUr,  Ilebert  and  Carll  Well.   (806) 
isen. 

ITuntcr  Ituii,  ^   mile  fnim   Allegheny  Rivur,  opposile  TidUcslii.  Furtft 
Co.     AlilbDrily,  John  F.  Oirll. 
Well  iiioulh  aliove  ocean  JJi  f^et mi 

? 

IslS.  S 


4lli  S.  S cimrse  pebble  in  red  mud. 

? 

Wet  bole.     Some  oil  aiiil  gits. 


160  to  m)  =  9;tS 

e  "  1«S  =  921 

90  "  2.>8  —  ^ 

8  "  3(16  =  8;ii 


Wn.l  489  [Carll. 

129.     Hamilton  Well     (200) 
September,  1869. 

Hickory  Farm  Oil  Co.,  Allegheny  River  at  the  mouth  of  West  Hickory 
Creek,  Fore^  Co.     Authority, . 

Well  mouth  above  ocean  in  feet 1100 

9 100    to  109    =1000 

IstS.S 25     *'    125    =    975 

? 35     *'    160    =    940 

2d  S.  S not  through.  ^  *'    166^  =  983J 

Wet  hole.    Not  cased.     Seed-bag  at  104'. 

Best  production  60  barrels  per  day.     Green  oil.     Gravity  83^. 

This  well,  like  most  others  on  this  and  adjoining  farms,  pumps  a  large 
amount  of  water,  which  is  supposed  to  come  into  the  well  with  the  oil. 
November  5,  1869,  it  was  pumping  6  to  10  barrels  of  heavy  oil  with  100 
to  200  barrels  of  water. 


VI.     WelU  at  Enterprise  in  Warren  County, 


130.  Benedict  Estate  Well,  No,  1.  (167) 
Summer  df  1865. 
Benedict  Estate  Farm,  Enterprise,  Warren  Co.     Authority, . 

Well  mouth  above  ocean  in  feet 1285 

? 192  to   192  =1048 

IstS.S.. 50  "    242  =    998 

? 58  "    300  =    985 

2dS.S 6  •'    306  =    929 

? 29  "    885  =    900 

3d  S.  S 10  *'    345  =    890 

? 97  "442  =    793 

4thS.S 6  "    448  =    787 

? 14  "    462  =    773 

5th  S.S pebble.  15  "    477  =    758 

? pocket.  10  "    487  =    748 

Wet  hole.     Cased  at  342'.     Pumped  10'  from  bottom. 
Best   production  8  barrels  per  day.     Half  enough  gas  to  fire  1  boiler. 
Green  oil.     Gravity  470. 

131.  McKinney  Well,  No,  1.  (170) 
March,  1809. 

Lease  No.  0,  Benedict  Estate  Farm,  Enterprise,  Warren  County.    Au- 
thority, C.  B.  McKinney. 

Well  mouth  above  ocean  in  feet .•.....•. 1222 


Carll.] 

? 

IM  S.  8. 

9  .... 
9dS.S.. 

?.... 

7.... 

4diS.  S. 


490 

cuiouied. 


130 


pebble.  IB     "    ■136    =   TV 

9. podwi.  18     "    474    =   7« 

Wet  hole.    Cued  at  t^iH'. 

B«8t  productioa  180  burrvU  j»^r  dajr.     Oos  Bufllcknt   tu   nrc  2  botlcni. 
Grwn  oiL    Onvit;  45^. 

.  The  4Ui  a  &  H  the  oil  bearing  rock.  The  Sd  8-  8.  codUIdb  Urge  laru 
of  adt  water.  Tbe  well  baa  been  nin  one  mouth  Md  Ism  good  ueierno 
•n  STenge. 

•  18S.    McKinneg  Wttl,  So.  2.  (171) 

Allg1ut,18K. 

Lease  17,  Benedict  Eatate,  Enlerpriae,  Warren  County.     Authority,  C. 
B.  NcKinnej. 

Well  month  abore  ocean  In  feet 1!SS 

198    to    1B6    ^10» 


r, 

? 

pockel. 

21 


VVii  liolc.     Cuscd  nt  ;«:>'.     Pumped  0'  frrun  IxHlom. 
Hiji   ('[ishK'lion   80   bjirrtla  jwr  diiy.     Gas  siifficji-nt 
Llrvt'ii  ..il.     (.iniviij  VA 
A  tiiriHtIo  improves  llie   well.     2A  9.  S,  ( 


4U    --^    ■ 
4:H     - 
444     — 


I  Ch-iri-h  Run  and  in  I'M  Vieinil!/,  in  Craa/ord  Coiinli- 


133.     Eurfka  Wdl.   i 


Noi 


nbor  l» 


Oil  laiiil  i>f  AUnnlic  niiil  Grcnt  Western  Petroleum  Co.,  on  Church  Run, 
imi-  :m.l  ;t  biiir  iiiLles  norlli-easl  of  Tituavilte,  CrawforJ  CouLity.    Authority, 
H,  S.  lingers,  Sujierinfcndeul. 
Well  moulh  above  ocean  Id  feel 1337 


*  ..... 


MS.  t 


. .  Tery  coarse  wiih  pi-lil>les. 


084 


748 


■ffet  holft    Otsed  at  850',    Pumpnd  15'  rrom  Imllora. 

Best  [irodactloD  ITS  hnrrclH  per  day.  0ns  eultlctuDt  to  Arc  3  lH)i1er«. 
QrMn  nil.  Mud  vdns  urn  round  In  sumeul'llie  wetla  un  tliu  higlii:r  ground, 
but  wt^re  mre  la  the  Burtka  well. 

This  wull  rrotn  Ibe  luog  lime  that  it  Las  bcon  pumping  can  lii'  mni-idercd 
to  be  imn  t)T  tbu  most  reuiurkubic  in  tliis  region,  linving  iK'cn  imi:  ul'  Uie 
drilliil  oD  Ctiurch  Kun.  It  now  avcmgea  140  Mrrels  per  wi^tk  [Ptb- 
nuuy,  IHUU]. 

Wben  nrit  started  it  produced  about  53  barrels  per  day.    It  gnuliinlly 

A  duwu  until  in  Hay  (1808),  it  wad  producing  ubout  25  iMrn^la  \itit  wtwlc. 

It  WHS  ili«n  cteaaed  out,  cusiog  and  seed-bag  being  drawn,  and  lur|Kdncd 
tn  the  midd'e  of  tbc  tliinl  nnd.  Casing  was  tlicn  put  in,  itnd  it  wiu>  sturicd 
up,  and  fur  some  days  produced  175  barrels  per  day.  Kefciring  lo  vlic 
boiik8,  I  find  Ibnt  in  one  week  li  pumped  BIO  liarreb  of  Uie  Ijesl.  deur 
Cliurcli  ItuN  nil. 

Wo  find  tliiil  a  torpedo,  every  six  weeks,  is  refjuired  lo  be  eijilodtd  in 
Uio  miildlu  of  Ibe  tbirdsaud,  to  open  up  and  citan  tlie  ruck.  Tlicre  isfilill 
BOSloiunt  gas  to  run  tUe  engine  [February,  18SD]. 

The  nim[«tiy  are  now  pumping  their  elevenlh  well.  Out  or  this  num* 
bcr  liul  .  wo  Unvt  provod  failureB. 

134-   Xiagar'f  Wett.  N->.  1.   (201 1 
Mrj',  i«rr. 

On  tbriic  acre  traci.  formerly  Cadwallader  and  Marec  at  t'lmreb  Run, 

Ufawfuixl  Co.    Authority, . 

WaU  mouth  above  ocean  In  feet 1312 

9 218    to    218     =1094 

I1I8.8... 40     "    258    =1054 

? 200     -    458    —    854 

Bd8.8 15    ■'    473    =    838 

9 lU     ■•    480    =    828 

8dS.  S pebble  and  sand,  6j     ■•     S.'JJ    =    758 

? pocket.  B     ■  ■     603     =     74» 

Wot  hole.    Cased  at  300'.    Pumped  13'  from  bottom. 
Bwt  pfodnrtion   2;i  barrels   per    day.     Oas  sufflirieul  to  fliu   1   boiler. 
Qreeo  oil.     Gravity  45'^. 


C«rll,J  492  CJ«i.ll 

];w,  •■IH)-  Wsid  Wtll.  C2(M) 

JanUDrjr,  1M7. 

On  imct  of  William^,  Srvomnec  an>l  Co,,  on  Church  Itun,  ono  mA  i 
qiunermilc  nortb-eut  i>rTitusv-ll1u.  Cnwlbnl  Cu.    A.uUiorit}'.  L.  II.  St*- 
ennce.  Treu. 
Well  moulh  above  ocean  in  feet. 1IH 

? 898    to   2fl8    =  low 

lBt8.8 80     "    82B    =  10«» 

? 909    "    537    =   SM 

2d8.S 15    ••    602    =    S« 

f 19     ■■    5T1    =    PM 

8d8.8 pebble.         M    "    837    =   757 

? pocket  B     "    B«    =   7« 

Wet  hole.     Cased  at  ^MK.    Pumped  8.1'  from  bottom. 

Beat  production  IS  barrala  per  daj.  Oil  green.  Orarity  47°.  Oai  nr- 
fldent  to  fire  1  boiler. 

Weill!  Dovr  [February  19th,  1B69]  pumplDgon  an  average  Sburcliper 
day.  Are  only  mnning  It  in  the  day.  making  bat  IS  hours  pnmpiog.  WU 
torpedoea,  haa  pomped  10  tiarrela  per  day. 

ISe.  ^Bump&ny  WM.  Ifo.  8.  (200) 


On  Atkniic  and  Great  Western  Petroleum  Co.'b  tract  on  Charch  Ron, 
orifi  iinil  cini;  liiilf  miles  norlhcasl  of  Titu.ivillo,  Crawford  Co.  .^inlHiriir,  — 
Well  miiulli  iilxivc  ocean  in  fcol  Hii 

? 330    10    -dm    =1095 

lat8.S 00     ■■     3W    =  lOS'i 


? 20     "     GIO    =    81S 

;ki  S,  S santland  pel)hle.  fl2     "     073    =    J53 

7 pocket,  3    "    67.1    —    'iO 

Wet  hnle.     Cusfd  at  404'.     I'limiied  14'  from  holtom. 

Best  prmhiction,  yOO  barrels  iier  day.  Green  oil.  Gravity  W.  0>' 
(•ufllrii'nt  to  llru  3  boilers. 

Tills  well  is  now  [February  9lh,  IftIO]  pumping  65  barrels  per  day. 

137.    I'reka  Well,  m.  1.   (200) 
Aiijiisl,  1889. 
On  the   Weed  Farm.  Cliiircli   Run,  IJ  miles  north-east   of  Titusviltc, 
C'rawfciril  Co.     Aiilhorily,  Chester  Morse. 


rr.j 
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lifts.  B 

?  incladiiiK  3d  a  8 

SdS.  S Buml  and  t>cbl)le. 

Wot  hole.     Cosed  at  3IU'. 

Best  producliiin  TO  biirrels  per  day-  ('os  s 
(  Green  oil.    Uravlij  *V, 

139.  King  Wtlt.   (211) 


imdcat  to  lire  3}  boilurs 


On  WataoQ  Puts,  j  mile  soulh  of  Tiluavllle,  Cruwford  Co,   Authorily, . 

'"Well  month  aboye  ocean  in  feel 1 188 

170    to    170    =    988 

l.a.... 20     ■■     190    =    978 

190     "     380    =    798 

SdS.8 B5'  "    415    =    733 

Wat  hole.    Cased  at  180'.    Pampcd  10'  (rom  bottom. 
B«Bt  production  10  ImrrcU  per  day.     Oreen  oil.    Gravity  14'^'.    On« 
bJtlf  enough  gas  to  Arc  a  boiler. 

This  well  iiaa  been  pumped  nearly  all  the  time  since  it  was  Blruck.  while 
In  tbL-  immedimc  vicinity  many  biivu  been  abandoned  and  left  wiih6u(  nay 
bag.  Ii  i9  the  opinion  of  many,  that  if  three-fourlha  of  llie  holes  on 
lat  were  aeed  bagged  the  other  fourth  would  be  paying  wcIU  at  the 
prcMnttime  [abont  Jan.,  1SB9]. 


TIU.  Miieillaneou 


139.  Maj-»-  Well.  (279) 

Bummer  of  ISBI. 

On  Uajor  Farm,  section  1S18,   Sparta  Township.  3j  miles  S.  E.  of 
SiwrtADabiirg.  Crawford  Co.     Authority.  Wm.  Johns. 
Well  month  above  ocrean  in  feet IIWO 


MS.  a. 


..  white,  coarse. 


20.^ 
15 


2«0 


748 


Seed-bagged  on  tuhing  n 


Gas  snfflcient  to  Ore  IQ 


Wet  hole. 
boUera. 

This  well  was  tested  by  pumping  it  for  one  day.  when  it  gave  signs  of 
flowing.  The  second  day  the  rods  and  valves  were  drawn,  when  it  com- 
menced flowing  gas  and  water  al  the  rate  of  about  100  barrels  por  day.  and 
continued  thus  for  six  months.  The  tubing  was  then  drawn  to  explode  a 
pBOc.  AMEB.  PBiLoe.  soc.  m,  99.  3j 


torpedo.  It  WM  afterwards  tubed,  and  flowed  water  for  9  months,  who 
tbe  leed-bag  bural.  Since  Ihea  notliing  has  been  doae  to  it.  At  ooe  linr 
the  wMer  flowed  outside  of  tht:  tubing,  and  w&a  tlirown  15  feet  high. 

no.     WfCI  No.  173.    (301) 

Triampb  Oil  Company.  Triumiih,   Warren  Co.,   9  miles  sontb-wcal  rf 
Tldlonte.     AoiboHt;,  Superlotcnilent  of  Fano. 
Well  moath  alMTe  occHD  in  feet 1<K 

7 2M    to  aw    =1«1 

lBt8.a 28    "    85)    =  1«! 


MS-S 82-583    =  1I« 

■? 130    •*    702    ^   98) 

4th8.8 not  llirougb  It.  40    ■■    748    =  MS 

No  well  on  this  farm  has  drilled  through  tbe  4th  sand  tbnagh  »otat  hxn 

gone  80*  Into  it.     No  oil  is  obtabied  below  10  to  30  f<«t  (Vom  the  lopuf  the 

rock.    At  the  prcitent  time  this  well  is  being  drilled  deeper  into  tbe  »anii. 

Hoatofthe  wells  in  Di^nnla  Rnn  use  gas  pumps.     [Nov.  4lb,  l%fi.\ 

141.  .Ueelyn  W»U.  No.  1.     (204) 

April  14,  UM. 

Iiocuted  on  lease  No.  1,  plot  T,  section  C  of  tbe  Jocelyn  Oil  Lands  (old 
UrccD  Farm),  4}  miles  south  east  of  Pleasant vi lie,  and   3  miles  south  of 
Noilltown,  Foriisl  Co.     Authority,  A.  H.  Jocelyn,  Vice-President 
Well  mouth  alKive  ocean  in  feet IMI 

? 112    to    113    =I48S 

ls.lMl.a.8 50     "     168    =  14S 

? 150     '■     812    =  1S8S 

3dMi.9.B 85    "    337    =  liW 

? 843     '■    580    =  lOi; 

IslOilS.S 78     "    658    =   93) 

? 87     •'     685    -    91S 

2rtS.8 25     "     710    =    W. 

? 70     •■     780-817 

MS,S 45     '■    885    ==   7^ 

7 17     '■     842    =    TSS 

4thExtmS.  8 white  pebble.  16     "     8o7    =    T40 

7 143     "1000    —   SW 

Wet  hole.      Not  cased.     Pumped  at  800' from  top. 

Best  production  t  barrel  per  dftj.     Little  gM.    Black  oil.    Oraritj  VP 

and  4T3.     Mud  vein  7iW'  to  798', 


Mno 
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(Cu-ll. 


"Owing  loatcidenl.  losing  tools  in  iIiIbwcII,  and  fishing  for  Ibem  several 
weeks  in  A  3  llf  iiiiid  vein  at  lop  of  ibe  pi'liblc  ruch,  tlie  well  was  spoiled. 
She  wu  uderwards  drilled  to  1000'  aa  an  expurimenl,  to  ascertain  tim  Tulleat 
■xient  of  Geology,  but  found  nothing  of  Imponance  below  857'.  and  the 
(toll  regular  oil-bearing  roclis  ending  ai  &.17'.  Ii  1b  my  opinion,  after  carenil 
atndy  and  practical  knowledge,  tlmt  tills  land  is  equal  to  tlie  h«at  oil  terri- 
tory. »pd  with  furllier  develo|imenW  will  prove  an  extended  oil  field.  This 
geology  diflcrs  IVom  all  tieiuw  on  8tewnrt'e  ItiiD." 

The  furuguing  records  are  published  to  secure  them  Hgainst  HcddcsUl 
Ion  by  fire  or  olherwiiie,  and  lo  place  [hem  in  a  convenient  form  for  refer- 
ence. Many  of  Ihem  arc  imperfect,  and  some,  without  doubt,  do  not  cor- 
niclly  represent  the  gtmli&catioa  of  Ihe  rocks  drilled  through  ;  still  ihcy 
»R  of  great  value,  and  when  the  wtiule  series  It  completed  there  will  be  • 
Kufflcient  number  of  approximately  reliable  ones  to  exhibit  In  a  very  tmlis- 
&ctory  manner  the  general  underirmund  gtmciure  to  any  one  who  will 
lake  the  trouble  to  study  it  nut.  Tbeir  vnlue  will  be  more  apiisrenl  yean 
hence  than  It  Is  now.  when  the  old  districis  are  again  worked  over,  •■ 
Ibey  undoubtedly  will  be,  and  the  early  records  are  not  otherwise  to  be  ob- 
Ulacd.  During  the  first  development  of  a  diatriol,  when  scoresof  wells  are 
in  opcralion,  almost  every  well  owner  or  eraploy£  has  a  knowledge  of  the 
rocks  BUfHcient  for  all  practical  purposes;  but  when  the  district  has  became 
partially  e.\liauated,  and  tlie  original  operators  have  moved  forward  to 
Other  fields,  leaving  new  men  behind  wbo  know  very  little  of  the  history 
of  the  wells,  then  these  printed  records  will  l)c  sought  after  and  appreciated. 

If  this  plan  of  preserving  records  had  lieen  adopted  when  oil  nikS  fint 
discovered  and  followed  up  to  the  present  time  what  a  vast  amount  of 
raluable  maturliil  would  now  be  accessible  to  all.  Thousands  of  faithfully 
kept  regislets  have  been  mitde.  Some  were  merely  written  in  a  convuuicnt 
plMce  on  the  derrick  or  engine  house  and  perisiied  with  the  well ;  some 
wore  kept  in  daily  hand-hoolis  which  were  discarded  and  destroyed  as  they 
becttme  old  :  many  have  been  consumed  by  lire,  that  inevitable  vi^ltHOt  of 
til  our  oil  towns ;  and  others  are  now  stowed  away  among  the  oil  region 
I  relics  of  those  who  have  left  the  country,  and  scattered  almost  lo  Ilie  four 
comers  of  the  earth.  Scarcely  one  in  a  hundred  of  Ihem  can  now  be  found 

Those  who  have  well  records  in  tbeir  possession  can  now  have  Ihem 
,  published  and  preserved  with  the  papers  ot  the  survey  by  mailing  them  to 
the  hetulquarters  of  the  Oil  District  at  Pleasanlville.  Pennsylvania.  They 
will  be  printed  in  pamphlet  form  from  time  to  time  aa  they  accumulate  in 
•utBcient  nnmhers,  for  free  distribution  to  those  who  have  contributed  ihem, 

la  examiniog  lliese  records  it  will  be  observed  that  the  first  column  of 
Agorca  givos  the  tliickness  of  each  sand. rock  or  interval;  tbe  second,  the 
depth  fh>ui  the  surface  lo  both  the  top  and  bollom  of  each  sand  nick  or  in 
Mival ;  and  the  third,  the  elevation  above  ocean  (where  it  is  known),  au 
IhU  it  can  he  seen  at  a  glance,  without  any  calculation,  just  what  the  thick- 
nOM  of  each  formation  is,  how  far  it  lies  below  the  surface,  and  how  high 
■bove  the  ocean.  This  form  of  keeping  records  if  universally  adi>pted  wHI 
bet  fbund  to  greatly  faciliiate  tbeir  compikrison  and  study. 
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On    Ctnlret   >>f   AsffrtgeUiim    and    Diuodntiiin. 
B*  Plimt  Eablb  Cu&sh.  LL.D.,  PHOPRsaon  or  Pniixworsr  in  Eirui- 

{Bead  b»fora  Iht  American  Philof'phUal  Saritti/.  Jan,  5.  and  Feb.  3,  1871 ; 


I.   jfCthereal  Influfwt*  in  the  Sohr  S/fKttm. 

The  vvlocitj  of  rulAitoa  var!«9  *»  Uie  stiiure  root  of  ihe  velocitj  ut 
grnviuting  full.  Tlipn^foTi',  If  Iho  velocity  i>r  pUnctsr/  revolution  i  v  pi 
Bt  Hun'i  equiitorlftl  eurTiKW  Iw  Uken  lu  .'eprcsent  Ilic  velocily  of  Klh^M^ 
rotntion  bI  the  muc  point,  thu  preaeni  H^tbereitl  lamoBpheric  limit,  m  *lii(A 
tlie  vqatilorUI  velocity  of  rotatloD  would  be  eqaai  to  that  of  llie  intbiirHl 
unclulnliutiHwhicU  drive  partidtw  towards  centres  itfinorlio,  isDcartliEOUla 
•  limit  of  the  aMeruidkl  belt,  at  '  t' Light- ModulBr=  689.8  eoUr  Twlii  = 
3.804  Earth's  m«u>  vortor-mdU).  The  menn  proportional  btxvrta 
Barth'a  iiieati  dlttHDce  and  Sitturn'e*  secular  aplielion  is  3.210 (1.) 

We  havr  ftiund  tlmt  tlio  vrlneily  at  the  iftliere.il  atmoepheric  limit  (Ite 
veliieity  of  lliiht),  Is  the  limiting  mean  radlnt  velocity,  at  the  piriBt  «( 
tuiiiillliriuin  lietWMD  ttie  velm^ily  of  complete  dimociation  and  Ihe  vrlndtj 
of  incipient  aggregation.  The  iinilting  tangential  velocity,  w  the  puintof 
equ I iibri urn  between  compU'tc  itggregiilion  and  incipient  diaBoclalinii,  U, 

tlien-fim-.t  —  of  the  veUxrily  of  light.  mh(i-h  i»  llie  velocity  of  tpibercal ro- 
tation at  210.00  solar  mdJl.  Earth's  mean  distance  1>eing  214.BS (1) 

We  have  aiso  foimdj  lliat  Jupiter,  tiie  largi-Bl  oxtra-ostemidat,  and  Eartii, 
tbe  largest  in tra-asteroltlal  planet,  are  connected  by  BCOQimouliinilini;ratlwl 
velocity,  tlic  indications  pointing  to  nucleal  or  rotating  influeneeg  in  Ibe 
case  of  Earth,  and  to  atmospheric  or  orbital  Infliiencesin  the  caseorJupitn. 

Circular-orbital  velocity  varies  as  p*.     The  relations  of  ff  to  /  M    (1)  md 

of  Earth's  position  to  the  unit  of  solar  aggregation  (3),  lend  importance  to  Ihe 

approximate  equality  between  log.  (l^M  }     ^  .700444  and  log.  rad.  Ttc. 

{Ji   :  ®)=  .7!6237 (S-i 

Alexander  showedg  that  Jupiter  and  Saturn  are  so  related  as  to  suggnt 
a  possible  early  mutual  parti  el  |iatlon  in  a  commoa  nudeal  et>  ciif ;  u  if 
they  hod  been  formed,  by  interior  and  exterior  condensation,  from  the  saim 
nebulous  belt.     I  have  sljown|  that  the  atmospheric  radius  varies  as  ilit 

}  iwwer  of  the  nucleal  radius.    Therefore,  if  M*  represents  Jupiter's  poii- 

•■■  Fundamental  Propoatttons  of  Central  Force,"  (nn/e.  p.  2BV3I0)  VI, 

tlb.,  V, 

lib.,  V— VII,  IllUBtratlona. 

{amltbsonlan  Contrlb.,  »),  p.  38. 

I  "  Fundamental  Propotllloni,"  X. 


tioii;a)  si  the  aitruiuit?  or  a  miclesl  radius,  Ihe  correepondlog  aimoHjiljiiiic 
r»dlu»  =  i;^',M)    =  "*,  of  which  ihe  logarillim  U  .945636.    The  log.  of 

II  Kcukr  perihelion  -h  ©  mean  raiiius  vector  1e  .041330 (4.) 

The  SMulsr  perihelion  of  Venue  is  near  tlie  ffilhcreal  nucleul  liml[<l.4|, 

hog.  ( V  H  .=  3  128832,  log.  9  sec.  perihelion  being  3.  ISSG80.   2.1.10080 
B.  128833  =  .031348  =  log.  1.07483.    ?  secular  aphelion  -  mean  r-  vec 

=  1.07633 (5.) 

TttMe  approximatloas  point  to  sthereal  influences  on  the  principnl  plitnets. 
elb  to  tbo  supn-  and  In  the  infVa.asteroidul  bctu,  and  to  early  s|H<ciHl  nu- 
ical  condoosallon  in  the  iaaur  belt.  The  latler  indication  Is  streogtluined 
by  the  grutler  deoalty  of  tlie  interior  planets,  h;  the  many  haroionic  rula- 
whlcii  are  iMsed  ou  Earth's  distince  as  a  primitive  unit,  and  by  Enrtli'i 
pOMtion  nuftr  the  centre  uf  the  infra -usteroidnl  belt.  Mercury's  sivnlar 
perihelion  (.30748)  4-  Mars's  secular  aphelion  ( I.73a')3l  =  3.03370 :  2.03.'!7e 

-f-  8  =  1.01668.     Earth's  present  aphelion  =  I.OI078 6.) 

The  nucleal-utmosphcrk-  relations  of  Earth  and  Jupiter  (3)  arc  I'uriher 
•faown  by  the  fact  tliat  a  nucleal  expansion  of  Sun  to  Earth's  secular  |>eri- 
belioQ  (200.307  solar  radii)  would  involve  an  atmospheric  exjHinsiiiu  to 
(800.307*  —  1172).  Jupiter's  mean  aphelion  =  1180.61  solar  radii.  ..,(7-) 
The  present  Light- Modulus  (log.  M  -;-  0r  =  8.075554)  ;  Eanh'saceeler- 
itive   radius  (log.  3  ,,'  =  4.005340)   :  :  Jupiter's  secular  aphelion  iliig.  = 

.741881)  :  Earth's  secular  aphelion  (log.  =.038408) i8.) 

Eartli's  rotating,  relatively  to  its  orbital  relnclly.  lias  been  accelerated 
WA.300  times,  since  its  theoretical  nebular  rupture.  This  represen's  the 
ntiu  of  Earth's  nucleal. rupturing  to  Bun's  aggregating  radius  (2),  For  if 
we  let  [,  ==  superficial  radius  and  velocity  of  perfect  fluidity  in  Ihe  tethereal 
nuclens  (1).  p  |.'3  ^  radius  of  dissociating  velocity,  and  8  ,,' :=^  mdhisof 
nptaring  fit  Pica.    Log.  1^  =  0  secular  perihelion)  =^2.301095.    Log. 

(fl/ -^  aia.0894)  —2.563701  =  log.  800.253 (9.) 

The  increased  acceleralioa  of  Jupiter's  angular  veloeily,  relatively  lu  its 
Buclnal  cumiMoion  Earth,  is  such  as  would  be  due  to  the  difference  of  orbital 
Telocmes  at  tbo  outer  and  inner  edges  of  ibe  Jov|. Telluric  belt.  Log.  ^ 
wwulnrnphelion  (.741881)  —  log.  ©  sec.  perihelion  (T.060S40)  =  tog. 

iSS".    34  hours  ^  2.433  =  9  h.  51  m.  49  s ( 10.) 

Jupllor's  rotating,  relatively  to  Us  orbital  velocity,  has  been  accelemled  in 

leistioof  its  mean  rupturing  radius  to  Bun's  aggregating  radius.  For  log. 

,  =  11  mean  perihelion)  —  8.03B281  ;  log.  (2,,'  -*-  219.0894)  =  4.018865 

=  log.  10443.07  ;    4382.585  dy.  +  10443.97  =  9  h.  57  m.  28  s.    Bee  (7)  33) 


X«j.. 


..(11.) 


Sattiro's  rotating,  relatively  to  Jupiter's  orbital  velocity,  bas  been  acceler. 
«ledln  the  ratio  of  Jupiter'e.nnclua1  rupturing  to  Sun's  aggregating  mdius. 
Porlog.  I  =  3;  sec.  per.)  =  3.081137  ;  log.  (3,,' ^- 819.0894)  =  4.022677 
=  log.  10  61.83;    4882.585  dy.  ■*■  10001.83=  10  h.  30  m.  8  b (12.) 

Balnrn'a  rotating,  relatively  to  Its  orbital  velocity,  has  been  acceleniled 


ia  the  rntio  of  ile  ioillal- rupturing  radius  to  Earth's  ndius  of  rupture.  For 
log.  ( ,,  =  Ij  sec.  »pL.)  =  3.340813  ;  log.  (2/,"  +  800.307)  =  4.3S193t  = 
log.  340.16.86;  10758.23  liy.  -^24650.30^  10  h.  14  m.  4  a (Hi 

Tiie  rotating  reloclt;  of  tlars,  reluUTel;  to  its  orbital  velocUjr.  luubcai 
accfk'niled  nearly  in  Ilie  nttio  of  Its  oncleal. rupturing  ntdius  to  Eatlli'i 
aecular  apbelion.  For  log.  (^,  =  ^  sec  per.)  ^  2.449773 ;  log.  (  2^'  - 
i!2ft.4l3>  —  a.B39M3  =  log.  631.77  ;  «S8.M  dy.  -i-  6B1.77  =  23  h,  49  Hi. 
«8 (It) 

The  rotating  velocll;  of  Venui,  relatirely  to  iu  orbital  velocllj.  bat  b«N 
acceluraied  Id  the  ralio  of  iU  mean  runiuriag  radius  to  Earth 'a  uiean  pcri- 
helir'n.  For  log.  ^  =  2.1S1493  ;  log  ^307.583}  =  3.36«8^l  =  lr% 
282.715;     »M.7  dy.  -f- 233.715  =  33  h.  13  m.  36  b (IS.) 

The  rolAtlng  vttloclty  of  Mercury,  relatively  lo  Its  orbital  velocity,  bm 
been  aiTceleraled  io  the  ratio  of  lis  initial -rupturing  ludius  la  Sun'i  aggn- 
gatine  radlun.  For  tog.  (  /<  —  9  ace,  aph.)  =  l.OeOGOB  :  lag.  (3/i>  -f~  ilt- 
,0804)  =  l.Mlflia  —  log.  87.422;  87.&7dy.  -;-  87.422  =  241i9m. 
2  s ;!«.) 

Juplier'aaecularapbtlian  (0.5193)  iea  niean  proportional  between  Earili'i 
mean  dislanee,  and  Neptune's  secular  aphelion  (30.4006).  See  also,  Vnytv 
(27)  to  {3D) (17) 

The  wcular  perihelion  of  Uranus,  oriislocusof  nebular  rupture  (1*883). 
is  at  the  centre  of  the  supraMteroIdal  tielL  For  Neptune's  secular  •|>be- 
lion  (^0.470)  -f  JuplUr'a  »u:ukr  perihelion  (4.866)  =  35.350  ;  33.35«  h- 
2  =  17,078 (18,) 

Tlic  secular  j)erilielion  of  Urauus  is  also  a  mean  proportional  belweea 
Suturn'a  secular  aphelion  (10.343)  and  Neptune's  mean  aphelion  (-TO- 
,336| (19.) 

The  centres  of  the  outer  nud  iuuer  plauclarj  belts  are  so  related  thai 
the  mean  distances  of  Uranus  (19.181)  and  Earth's  secular  perihelion  (.SM), 
are  at  :ti>9CB  of  a  iii^ijor-axis  which  would  be  traversed  by  light  unduUlioni 
in  the  time  of  planetary  revolution  nt  Sun's  surface.  (10. 184  +  .932  =  30- 
.116;  088.3  X  2" -)- 214.86  =  20.128) (20.) 

The  major-axis  of  the  Noveml>er  meteoric  orbit  Is  alao  nearly  equivalent 
to  the  mnjor-axis  of  these  primeval  light  undulations.  For  the  meteoric 
period  — 33.25  jr.;  3  X  33.2S*  =  20.08 (81.) 

When  Sun's  surface  of  dissociation  was  at  the  extremity  of  Earth's  mesa 
radius  vector,  the  lorua  of  ccmplele  association,  or  the  rertei  of  the  stellv- 
solar  iiaraboloid',  was  at  Mercury's  present  perihelion  (.3187).  1  -f-  ~  = 
,3184 (32.) 

The  orbital  I'clocity  varies  (3)  as  the  one-fourth  power  of  the  gravliatiDg 
velocity.  The  orbital  velocity  at  the  mean  aphelion  of  the  Intra-asteroidal 
belt,  is  equivalent  to  the  mean   velocity  of  the  centripetal  gravitating  in- 

•  111.  X,  Illiiftrntloiiq.  Br  an  Inadvertence  it  was  stated  tbat  there  an  dIm 
MbFclisiui  bplween  Neptune  una  aCentaurl.  There  were  nine  In  myorlflnal 
raraboEold  (Proo.  H.  P.  A.,  aept.20.  IStli,  but  II  the  vertex  1*  takfn  at  the  locuidC 
ctiniiilrle  lolnr  aggregation  there  are  eighteen. 
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ibM  lw;oa(l  the  belt.     For  log.  (sec.  aph.  ^  X  ^oc-  aph.  {^)^=  .21S48T: 

g,  loeaa  aph,  J  —  .3IB944 (28.) 

Tilt!  mean  velodty  of  thecvntrlpetalgraTiintlng  impulses  in  the  principal 
icloal  b«1t  is  equivalenl  to  thu  aanie  orbital  velocitj.    For  log.  (sec.  apli. 

X  mean  y)^  — .210302 (M.) 

There  is.  lUereFore.  hji  equivsli'iiCH  between  (be  mean  exterior  and  lliv 
ean  nucleal  gravitating  impulscB,  beyood  Ihe  Telluric  bell.  For  log. 
ec.  per.  f  X  lec  aph,  (^)*  —  .855806 ;  log.  (aec.  aph.  1;  x  mean  per. 

:>*  — .85M00. .(!«.) 

Tlie  orbital  velocUjr  varies  as  the  oDc-half  power  of  the  rotating  velnctlj. 
bs  mean  orbital  Telocity  due  lo  nebular  action  in  the  Neptuno-TTranian 
lit,  ia  equivalent  lo  the  rotaiiog  velociij  at  ilie  locuB  of  nebular  rupture 

the  principal  nuclenl  belt-    For  log.  (mean  per.  ^  X  mean  S)*  — 

89080;  log.«ec.  per.  3i  —.688983 (26.) 

The  idllal  rupturing  position  a(  the  centre  of  planetar?  mass  (IT)  la  de- 
rroined  hj  the  tueao  influence  of  the  intra-aateroidal  centres  (fl),  lh« 
:pm-aBteroidaI  centre  (IBJ,  and  the  nebular  centre  of  planetary  iueriU 
J  ),     For  log.  (mean  ®  X  "ec.  per.  g  X  mean  l,  )*  -  .742388 ;  log.  sec. 

ir.  a  —.741881 '$-..) 

The  aanie  position  is  also  a  mean  proportional  between  tlie  centre  of  the 
ipn-asteroidal  and  the  outer  limit  of  the  intra-asleroidal  belt.     For  log. 

«c  per,  I?  Xecc.  aph.  cf)*  =  .M3575 (28.) 

Tbn  nebula- rapturing  position  of  tlie  centre  of  planeiary  mass  is  at  the 
■olre  of  the  initial  planetary  system.    For  sec.  aph.  ^  (80.470)  —  sec. 

►h.   *i  (30.«78|  — 3XBec.  per,  Jf  (4.886) (2fl. ) 

The  Initial  position  of  mean  planetary  inertia   is  delermined  by  the  mean 

Eiona  of  the  rupturing  loci  of  the  two  principal  two-planet  bells.    For 
l§  X  5()*  — .Ii0«583i  log.  mean  aph.  I;  —  1.000003 {30.1 
le  atmospheric  limit  (4)  of  the  Infta-aatcruidal  bell,  is  determined  by 
Miliana  of  Sun,  Jupiter,  and  Neptune.     For  log.  ill  X  ^^  -!-©»•)  — 

429079;  log.  (sec.  aph.  J   *- O  O*  —  3-429048 (31.) 

The  atmospheric  limit  of  the  initial  position  of  the  infra-asteroidal  con 
e,  is  detennined  by  positions  of  Sun,  Jupiter,  and  Saturn.  For  log. 
•C-  per-  2f  X  aec-  per-  k*  -^  0  f)  —  3.147204 ;  log.  (sec.  aph.  © -t- Q 

J—  8.147401 (89.) 

HSie  atraoapberic  limit  of  the  initial  tendency  to  InfVa-astcroidal  rupture. 
pbtenDinvd  by  positions  of  Sun.  Jupiter,  and  Earth.  For  log.  (^i<an 
fe'  7f  X  ©*  -*-  Qr)  —  2,680698;     log.    (sec.   aph.    g    -t-  ©r)* — 

eSOeiS (38.) 

Tbe  aUnoapberic  limit  at  the  inner  locns  of  infni-aatflTOidal  rupture,  it 


ibe  nocleal  rupluHng  limit.  relallTuly  to  Enrtli,  or  Hars.    For  log. 
per.  »  -!-  0r)*  —  a.«0731   —  log.  I  826  ©r.vec.:  (aea  per.  ^  ^■ 

—  1.223 

Tbc  atiDORplieric  limit  %l  the  centrul  lucus  uf  infm-asteraidal  rupiBK,  h 

at  Jupiter's  meaa  aphelion.  For  log.  (sec.  per.  ®  -t-  GO  —  S-OSi^W; 
lug.  (menniipli.  y  -i-  Qr)  —  3  (M18713 So.) 

The  atmuepheric  limit  at  the  rupturing  locne  of  HJsrs,  is  near  iht  rap- 
turing llmil  of  Salum.      For  log.  (sec.  per.  jj*  -:-  Qrj'     -?-    0r.T«.  - 

.834313;  log.  sec.  per.  Ij  —.94 "4133(1  — -9M2ia  — -OOTOM -H     ' 

l.OlHa.  This  iodicule*  a  similarity  ot  contractloQ  at  the  centre  (G)  btiiIH 
the  outi^r  limit  of  tlie  belt W 

The  AtmoHplieric  limiin  iif  the  Venus  belt,  aa  determined  by  rcftrencr  t» 
the  rupturing  poftilion  of  Herpury,  are  In  or  near  the  Earth  bell.  For  Inf. 
I  5  4  sec.  per.  6  )*  -;-  ©r.  Tee.  —  1.042238  (gt  -(f24n5  ;  log.  ©  —  i-l»BJ« 
©.038463 i^.j 

The  aUnoaplieric  Umlla  of  the  Earth  belt,  referred  to  tbe  rupturing  pol- 
tion  of  Mercury,  are  within  the  Mara  belt.     For  tog.  (©  -t-  sec.  per.  f)' 

—  .131591®  .2IOiaB:  log.  f^  —  . 117020  @.230«31 (») 

The  atmotpherie  llmlbi  of  ttie  Hare  belt,  referred  to  tlu  raptaiiBg  puM- 

tioQ  of  Mercury,  are  within  t1i«  asterolJal  belt. (W.) 

The  atmospheric  limit  at  Venus'*  m™n  apbi'Iioo,  refcrrtil  to  Mertary'" 
mean  locus,  ia  at  Earth's  rupturing  locus.    For  log.  (mean  aph.  9  -t-  { I' 

—  .382120;  log.  Isec.  per.  ©-;-&)  —  .:^91719 (10.) 

The  atmuepheric  limit  at  Earth's  initial  locus,  referred  to  the  iaiiiil 

locus  of  Mercury,  is  at  the  mean  perihelion  of  Mars.  For  log.  {ux.  apb. 
©  ~-  sec.  aph.  S  }'  —  .4G0a76  ;  log.  (mean  per  (f  •;-  sec.  aph.  9  '  - 
.4«8ain (41.) 

The  initial  locus  of  Eirth  is  at  the  me:in  aphelion  thermal  radius  of  Vcjik. 
For  log.  1.4232  (mean  aph.  $  ^-  ©)  —  .027677;  log  sec  aph,  ©- 
.028463 (43) 

The  atmospheric  limit  at  the  rupturing  locus  of  Mars  (36i,  referreiiH 
the  rupturing  position  of  Venus,  is  near  Ihe  mean  aphelion  of  Mare.  Fur 
log.  (sec.  per.  J'  -4-  sec.  per.  ?)' —  .2H318  ;  log.  mean  aph.  -7  - 
.ain944 (43.) 

The  inner  atmospheric  limit  of  the  Jupiter  belt,  referred  to  the  niiiinr 
ing  poaitioD  of  Venus,  is  at  Saturn's  mean  distance.  For  log.  (set.  |«r. 
y  -r-  sec.  per.  $)*  — .B76I84;  log.   Ij    —  .B7B4B6 (4i) 

The  outer  atmospheric  or  initial  limit  of  the  Jupiter  belt,  referred  lo  ilit 
rupturing  position  of  Venus,  is  near  Saturn's  initial  loeus.  For  lo^.  (srt. 
aph.  -U^necpei.  ?)*  —  1.046066;  log.  sec.  aph.  1;  ^  l.tW^' ■ 
1.040606  ^  1.014657  —  .032009  —  log.  1.077  —  log.  (sec.  aph.  h-  mean  ?,)■ 
See  (8)  to  (5),   (20) (45.) 


The  inner  almospheric  timll  of  tlie  Buturn  bi-lt.  referred  la  the  riiiituriDg 
Uffill  of  Veniu,  U  tX  Uie  eeculnr  aphelion  of  Urauua.  For  lug.  (aec.  i>er 
1}  ^(ec,  per.  9)' —  1.812473  ;  log.  «ec.  aph,  ,5  —1.315581 (48,) 

Tli«  outer  atmosplieric  limit  of  the  Sulurii  tii^U,  referrud  to  the  rupiuriog 
ptwiUOD  of  Mara,  is  ftlsa  at  the  secular  aphelion  of  Uranus.  Fur  lug.  leec. 
aph.  1;  +sec.  per.  c?)*  —  1.313669 (47.) 

The  Inner  ntmosiiheric  limit  of  the  Jupiter  belt,  referred  to  GiirtU's  rup- 
turing pi«ition,  is  near  Snlurn's  rupturing  poaition.  For  log-  (sec-  per. 
K -i-sw:.  per.  ©I*  — ,838790;  log.  sec,  per  Ij  =.941330;  -WiaSO — 
.»a879(I  — log   l.03» (48.) 

The  outer  ntmospherlc  limit  of  the  Jupiter  belt,  refi-rred  to  Eurih's  rup- 
turing positiou,  ta  at  the  mean  Bphelloa  of  Saturn-  For  log.  (sec-  aph-  ]{ 
-t-BOcper.©)*  — ,900328  ;  log.  mean  Bph.    1;  —1.000003 (40.) 

The  mean  tiloioephtiric  limit  of  the  Siiturn  lioll,  referred  to  Earth's  mean 
padtion,  ia  near  tlie  mean  aphelion  of  Uraiiua.  For  log.  <>}  -t-  ©)*— 
1.80S1W3  ;  log.  mean  aph.  §  —1.801989  (50.) 

The  atmospheric  limit  at  Jupiter's  mean  nphelion,  referred  to  Ihe  rup- 
turing position  of  Alars,  ia  at  Saturn's  rupturing  jiosition.  For  log.  (mean 
»ph.  U  -^aec.  per.  cf|*— ,840344  :   log-  sec.  per  1,  —,941330 1'll.) 

The  mean  atmospheric  limit  of  the  Uranus  belt,  referred  to  Jupiter's  nip- 
buing  position,  is  at  Neptune's  mean  aphelion.  For  log,  (  £  -^  u-'c.  per, 
Ji)*- 1.480913;  log.  mean  aph.  f  —  1,4H1D51 (53.) 

The  same  limit  (53),  referred  to  Jupiter's  mean  perihelion,  is  at  Nep- 
tune's mean  locus.     For  log.  [,5   4-  mean  per.  ]/j'  —  1.476316  ;  lug.  ip  — 

1.477011 fsn.) 

The  same  limit,  referred  to  Jupiter'a  mean  poaition.  is  at  Nei>iune'B  rup- 
turing position.  For  log.  (5  -;-  51)*—  1-471838;  log-  s«c,  per.  'i'  — 
M71368 m.) 

The  important  inflneuce  of  Gortli's  position  at  a  ceotre  of  cftrl;  nu- 
deal  condensHtion,  is  also  shown  bj  the  simpUcily  of  relations  between 
Earth's  radius  Teclor  and  the  secular  epicyclical  undulations  of  the  supra- 
aMeroidal  planets. 

Earth  and  3un  are  convertible  points  of  auspenslon,  fnra  linear  pendulum 
equivalent  to  tlie  secular  eicursioa  of  Uranus.  For  3  -i-  SS.SOi  —  ,0783  ; 
Uie  maiim urn  eccentricity  of  Uranus  Is  .0781 ;    see  (30f  (31 J (-''>5.] 

The  excursion  of  Saturn  Is  nearly  equivalent  to  the  atmospheric  limit  at 
a  nucleus  which  has  Earlh'a  thermal  mdius  rl-4333>  —  1.601).  Fori. 601 
-+  lB-078  —  .0839  ;  the  msxium  eccentricity  of  Balum  Is  .0848 1 50.) 

The  excursion  of  Jupiter  Is  equivalent  to  tite  mean  radius  of  rotating 
Inertis  at  Earth's  mean  distance  (|/.4  =  .633-')).  For  .ASSC  ^  MMM  s 
.06078;  the  maximum  eccentricity  of  Jupiter  ia  .08083 (.17.) 

The  excursion  of  Neptune  is  in  the  inverse  ratio  of  lis  own  coefficient 
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of  the  theorf  of  nnlTeml  giiTlto- 

t«vi>  ^mi  >v  jteckwcn.}  ee  follows :  "The  amoont  bj  which 

4r-  viHOiK  •n.tr  altimately  deviate  fh)m  their  mean  raloes 

•     -  •<'««iin^  y*  i^^  Minultaneous  integration  of  tlie  differeotiil 

iM«   »iifm*a'2K  which  is  equivalent  to  the  summalioD  of  all 

^  IT.    .'^•'•auimi*  iriT^ing  fh)m  the  disturbing  force  of  all  the 

•    ^  ^Tin  mriij:  'Ae  lapse  of  an  inflniUi  period  of  time. "  Therc- 

1    i.nilfr  If*  woitar  eccentricity,  the  result  Is  the  same  ai  if 

^  . .  mil.  )«  X'od»facifa.  in  the  neighborhood  of  every  inert 
.  .  ^^4»  n  Ml  flotftic  medium,  to  the  formation  of  harmonic 
*.-^«.»  -ijiMS^  uiti  chtf  ium  of  such  tendencies  should  fix  loci  of 
^;,  *.^:tuou  i«i6ni  '.hvfftf  had  been  any  considerable  shapings  of 
^^  '^.  -4i«]^«f*(uuai  values  of  relative  mass  would  depend  upon 
. .  ;Ma».»i"f^uilihrurn  between  various  forms  of  living  force. 
.   .Ki.«MiiaAi«:)«»  w^  'htf  &«regoing,  however  interesting,  and  how- 

«  .^  'iM«   imH'M  '^  .h<«uted.  would  fhmishnomore  conclusiTeeTi- 
.,«:  .:«.juiac    liKUKy,  ^  pctpaUrly  interpreted,  than  of  the  Cartes- 

.^..j.^     Vi(  :tMMi«HNt\>u»  fe^  to  the  nature  of  ultimate  physical  force, 
..(«ji«uiM|j»*teWa^k»  ^*rr  V.  mere  assumptions  ;  still,  like  geomet- 

,^  ^.iu,.  iiM>  'k*^   ^«(*  V  Ix  the  mind  upon  ultimate  physical  re- 


.*V.k 


t  Aocordiiig  to  Herschert  estimate. 
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OOo  (Chiuie. 

BtockwMI  nlso  remarb*  that  "a  comparison  of  the  values  wblrh  the 
Iflbreoi  Bi>lu:ioDa  give  for  the  superior  limit  of  the  ecceatricli^  of  the 
KTtli'a  orbit,  hassnggestedtlieinqiilrj  whetht^nbere  ma;  not  hr  anme  UD- 
loira  pby«ieal  relatioa  betnci.'ii  tbe  massiiB  nnd  uit^an  dlstfiDi-t^s  of  tlic  dif- 
irent  iilaocts."  If  such  a  reUliun  exists,  the  congtanc/'of  the  mi'SD  dls' 
toCM  wou'd  also  seem  to  imply  a  like  coDStancy  of  absotutu  or  relative 
■UScB.  nnd  the  inquiry  naturally  arises,  which  is  tbe  logical  aoteccdenl  ; 
lieiher  distance  has  determined  mass  or  mass  hat  determined  ilisianee. 
There  Ii  abundant  evidence  on  the  one  hand,  of  "cosmical  dusi,"  and 
leteoriles,  nliich  are  (»nLrlbuling  lo  the  enlargement  of  the  aun  and 
I  planets;  on  the  other,  ofinternal  convulsiuns,  which  are  occ&sioDally 
Bting  materials  beyond  the  reach  of  primitive  attractiun.  It  is  com - 
nly  bclluvcd  that  tbe  enlarging  tendencies  preduniinate.and  that  the  sum 
all  physical  t''ndeacieB  is  towards  sragnatioo.  death,  and  anlTeraa] 
om.  Such  a  belief  seems  'o  me  erroneous,  and  based  upon  limited  con- 
denillons.  It  is  not  easy,  as  yet,  to  trace  all  the  com  pen  sail  ve  and  reslo- 
Uve  energies,  but  some  of  ilieju  are  8ln)ngly  indi<«ied  by  the  various  cos- 
Ical  relations  which,  through  all  periodic  and  secular  inequalities,  tend  to 
■Intaln  tlie  "tability  of  planetary  orbila. 

In  Judging  of  the  probable  logical  antecedence,  it  is  well  to  remember, 
kt  all  of  the  correlations  which  I  have  pointed  out  have  been  based  upon 
moral  nonsi derations  of  oseillalory  centres,  as  influenced  by  radial,  tan- 
intial,  auperflcial,  and  yoUinietric  disturbances,  with  reference  to  simple 
aXKB  of  inerlia,  and  entirely  independent  of  mass.  My  own  convlclions 
at  spirit  mast  necessarily,  bolli  logically  and  rJironologically,  lake  preced- 
(Ce  of  matter,  have  been  strengthened  by  ray  inveetigations.  Others, 
rho  have  been  accustomed  lo  louk  more  exclusively  to  physical  influencee, 
Mf  perbiitis  be  diffurenily  impressed  by  them.  If  they  can  give  anv  pbys- 
al  eiplannliou  of  the  instantaneous  action  of  gravity  at  all  distances,  or 
Ihey  can  fVame  any  satisfactory  hypothesis  to  account  forauch  action  ex- 
>pi  by  constant  spiritual  activity,  it  will  be  gladly  welcomed  by  all  sincere 
ickers  al\er  Imlh.  If,  on  the  other  hand,  they  admit  that  Inslnntaneous 
itlon  is  incnmpalible  with  inertia,  they  may  And  that  their  own  studies  of 
lead  them  lo  a  sure  recognition  of  the  supernatUTal.  as  an  essential 
Binenl  of  sound  and  catholic  philosophy. 

If  a  nebulous  mass  were  to  l>e  divided  by  some  internal  convulsinn,  the 

Vpturod  portions  would  be  projected  from  Iheircommon  centre  i>fgntv[iy  to 

■lancee  varying  inversely  as  lliclr  massefl.  If  the  first  nipture  were  simple 

id  one  mass  were  much  larger  than  the  other,  it  could  not  obey  the  ten- 

mt^  to  revolve  about  the  common  centre  of  gravity  in  a  time  proportional 

the  I  powerof  the  distance,  but  the  tendency  might  be  manlfi-sted  in  other 

iquivnient  ways.  The  synchronism  ofl  in  ear  oscillations  through  twlco  the 

llMneter.  and  orbital  oacltlatlons  through  the  circumference  of  a  circle, 

lints  to  a  passible  mode  of  such  manifestation,  by  the  removal  of  the  larger 

BM  to  such  distance  as  would  allow  the  linear  oacillationa,  or  eiiulvalent 

"l   •Op.eit.p  xvll. 


Ch*>*.]  ^""  IJ»n.S»n<lFrt.l. 

UojECD^ul  'iscillatioos.  TLis  i*  tlic  cnso  with  Bun  and  Jupiler.  Fnt  ilm* 
represent  llku  nuns  of  Jupiter  Uy  1,  and  Sun's  iumb  by  a.  lli«  secular  prri- 
heliondiawuceoftbuUcenirea,  .BW1130  x  52028  X  214.88  r —  (« +  i)fi 

ud  n  — l(>4!,876.  IJoswil's  value  is  lW7.8Ii» (51) 

Tbe  aliuutplierio-rslatlon  of  Saturn  hi  Juiilter  (SI)  la  I^rtlier  shovii  bf 
tbe  L'cjuHlhy  uF  nebular  ttirat  rre«.  Pur  urbiuil  e-  e.  OC  -  :  the  nebnlriw 
maisat  Jupiter's tlivrmiil radial  voctor.'al.i^S'i',  andthcorbllat  r.  i.illht 

corn«)<undliit'  ainiiMphcric  limit  ia  I.43S3'  -(-  1.4333*  =  1.4333^  =  1.800), 
wliich  in  Alckiuidur's  ratio.f  Tbe  e.  e.  oruunBtmined  rotatioa  raricswihi 
square  uf  llie  urbiui  »■  t ,  or,  in  eseni  cose,  as  8.3496  to  1.  wbich 

wcHild  rociulri' innoM  ia  lliu  ratio  ol  l  too  3430  to  give  equality  urc.  r,  ;|>n>- 
vlded  the  primitive  orblt»  were  circalar.  We  b«ve  geeo.  however.  («), 
tlml  tlm  Infm  lu  oruldiil  centre  ii  at  I. DISSS  x  Enrtb'a  lueui  liisianM.  mid 
the  JoTt-TfDortc  ooDiirctioni (S)  suggeellhe  itrobabilityora  Elmtlnr  omo- 
tridlyin  the?  priroitlvDjovi-SaturDiaD  twit.  (I.4232^x  1.01086)'— 3.^331^ 
1047.Ij:6  X  a.M3S  —  8913.47.     B«moI'b  ratio  of  Sun  to  Satuni  n  S»l.li 

1*  VerriiTu  aH3 'M.J 

Sutiirii'd  pucUiud  U  ibo  D<<biil«r  centre  of  pliuidtar;  inenla  wnuld  be 
iiltciy  ta  MtablUii  permanent  reconla  of  equutity  in  still  other  fiinns  urrtr 
ei«u.  We  ni-uiirdingly  And  tliai  ibo  rati'-  »(  Neptune's  to  S&tum* hum 
Mieina  to  bn  dun  to  nucliul  rii  ci'iii  ^4)  nlu^n  llicy  were  botb  al  alrogsiilieik 

llmKs.    Kor  the  r,  fl.  of  nucleal  rotation  viirii-*ns    (-   \  *,   tbe   }   pow«  of 

Xeptiin[''><.  ilivliled  by  Saturn's  mean  distance,  _  B.SST  ;  5.58T  x  3.'<13.- 
47  —  1liii:M.     Ncwcomb'ii  ntio  of  Sun  to  Ncpiune.  m  deduced  fruui  ihe 

perrurbmiim*  cif  Uranus  Is  19700 1 61.) 

Tlir  luuw  nilioof  Uwrius  to  Saturn  sci;m8  to  be  due  to  alnioaplierif  fii 
vitia  H'liL'u  tlieir  nucleiil  rundensallon  began.     For  tbe  t).  t.  of  rolstloa  U 

the  uIiniiHp'ieric  linii 

(?,    :-  1^  )  i"  1,444  ;  8.444  x  3513,47  =  23611  ;  Newcomb's  talin  of  Sun  lo 

UrHniwls2.'BI)0  t  IHO {«.) 

Tlie  mii'is  ratio  of  Sat  urn  to  Earth  seems  io  be  due  to  equality  of  muing 
'.  For  llie  p.  D.  of  rotation  Id  a  contracting  nucleus  Tarica  w 
the  square  of  mean  distance  (1j   -t-  ®)  is  00,0&  ;  90.00  x  3313.4! 

^Trll'm,     Thernlioof  Sun  to  Earth  is  sKll  a  mooted  question (6S.) 

Tlio^ii  theoretical  moHses  are  such  as  to  contribute  to  tbe  stability  of  the 

sysie  II,   by  sivin!^  eiiuiiliiy  between  varlnus  forms  of  opponiog  r.  c.  it 

culiniii  iltii!;  |M>ints  of  oppiising  disturbance. 

Willi  tlie  Sun  expanded  to  Neptune's  mean  aphelion  and   rotating  as  s 

•  Van  i  111  -ntal  Propnsltlons.  Ill,  IV, 
tl'roc.  s.  1*.  A.  111,391, 


^  i~j)   '•    l''«    }    power   of   I 


{^)' 
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aetinlouH  mam,  M  the  beginning  of  intcrplaDeiary  condenmtinD  (avcuUr 
ftphclirin)  tlie  mettn  viru  eiva  ot  the  outer  two-plantit  belu  Atv  eiiual. 
Fur  tUe  inUtrnucIeal  0.  p.  OC  mi''-,  log.  md'  ('t  x  5  J  ^5.(S.'itt»48i*  log. 
«^'(l!  X  3/ 1  =  3.a5«8n.    8eualBo(58) |M.> 

With  Nt:[itane  at  seculnr  sphetlon  the  mcEka  viret  ofsa  of  the  outer  null 
'Inner  limiiB  of  the  outer  two-pla net  bells  are  equal.  For  under  nuifunn 
aihereal  reBiatanoe  the  ti.  e.  Is  proportioned  to  the  product  of  tho  ninu  by 
the  imjeoiory,  and  the  mean  orbltftl  trajeclory  is  proportioned  to  the 
mean  <li»taace.  Taking  Umniia,  Saturn  and  Jupiter  at  their  mean  dis- 
ttncin,  lognirfCi'x  I;  )  =  3.3a45ai ;  logwni(;^  X  I;  )  =3.33^73 1..(«3.) 

Willi  Jnpitur  at  Sun's  nu deal  aurface,  and  the  outer  planets  at  tidal 
cnats  (secHilnr  aphelion),  the  mean  c.  «.  of  the  two  outer  =  mean  d.  v.  of 
tile  two  inner  planets.  For  the  v.  v.  of  rotation  in  a  stirinkiug  nucleus 
acm  -f-  d";  the  orbital  r.  r.  OC  '»  -^il;  log.  (y  rut-  X  $  orb-J  »■  «-  = 
1.480996;  log.  (^  x  Ij  )"'■*■  "■  "■  —  2.4789e» (66.) 

In  my  equation  of  figurute  powers,  log.  (jr  X  ®*  X  II*)  =  8-06U488  ; 
Jog-  I;"  =  8-09W70;  log.  I;  theoretical  mass  ^  .908948 (87.) 

Tholnlemucleal  e.  v.  (oc  md')  of  Saturn  is  equivalent  to  the  mean  ioter- 
IHicleal  e.  r.  of  the  supra.asteroldal  belt.  For  If  we  consider  Neptune  at 
Mcular  aphelion,  Uranna  and  Saturn  at  mean  distance,  and  Jupiter  at 
Mcular  perihelion,  log.  mrf»  for  tp  =  3.039730;  for  ^  ^a.fHBSiB;  for  1p 
=  a.:08UU;  tor  3r  =  2.712548;  {8.020720  +  2.56B8S9  +  8.768149  + 
a.7ta348)  4-4^S.7690«0 (68.) 

The  ihean  u,  v.  of  aihefeal  rupturing  projection  (md)  in  the  snpra- 
■alerotdal  belt  is  eijnlvalciit  to  that  of  the  Sun  (59).  For  log.  [mass 
(f  X  ^  X  b  X  JI)  i  -i-  0  X  aecalar  perihelion  f  -;-  Q  radius]  =  J 
{5.7O7001  +  fl,845107  +  i.454afl4 +  1970691}  +  3.803423^  1.9B0U61 ;  log, 
jnaasQ  ^-  0  radins  =.000000 (09.) 

Jnpitcr'B  mass  is  nearly  equivalent  to  the  mean  mass  of  Sun,  Earth  and 
SiWurn.     For  log.  i  (©  X  ©  X  >!  )  =  1.338072  ;  log.  K  ^  1. 384584... (70.) 

11,  Chamieal  Atomi.  Molfeulei  and  Volamct- 
In  accnrdnnee  with  a  suggestion  of  Professor  R<)hcrt  E.  Rogers.  I  have  en- 
deavored to  Und  what  modes  of  central  force  will  best  repn^oot  some  of 
the  nuHt  general  forms  of  chemical  actlvit]',  more  especially  those  which 
&re  the  basis  of  the  law  of  Avogadro  and  Ampere,  of  combi nation  by 
rolrnne,  and  of  appronlmate  conatancy  In  the  product  of  atomic  weight  by 
•p«ctOc  heat. 

The  simpticily  of  the  ratio,  between  the  energy  of  H,  O  and  the  solar 
niergy  at  Earth's  mean  dialiuice.f  funiiahes  good  grounds  for  such  an  In- 
reatlgalinn,  white  the  record  of  a  parabolic  orbit,  connecting  the  Sun  with 
Ib«  nearest  fixed  atari.t  indicates  a  proper  coune  for  condncting  It,    Al 

*  WltliTTntnnsaannltofmaM.and  Enrtb  as  anil  orilUtBDcu. 

tAr^rxH.mi;  x»l,  142. 

1  Anla,  ill,  KI3,  and  subsequent  papers. 


Cti«M.I  .     ^06  [Jaii.S>iidFcb.t 

iliougb  tliere  may  be  lome  iloubi  us  to  the  degroe  of  cerlMot;  whicli  be- 
longs U>  tlie  recent  bypothe&e«  at  iDturual  gueous  structure,  Ili<--Te  can  be 
iione  KB  to  tho  graphic  ropreaentation  of  orbital  actiritiCB  aa<ler  rnrcrsmTiai 
Inversely  as  Ilie  square  of  tbc  diatance.  Circular  orbita  denote  coniluq 
of  rulaliooB  between  radial  and  tangential  forces ;  elliptic  orbits,  TarUbQtQ 
(if  relailona  ncconipanied  by  cyclical  oBCillatloni ;  parabolic  orbits,  tuI^ 
bility  of  ruUliuus  nilbout  cyclical  oscillation  ;  hyperbolic  orbits,  vsrialHUtj 
of  relations  mmpHated  by  the  action  of  extraneous  force. 

lu  a  roiallDg  mass,  tlie  orbila  of  the  several  particles  are  arcnUr.  It 
the  itnlfortn  velocity  of  any  particle  in  the  equatorial  plane  is  lew  thn 
y  fr  ,the  mean  acUon  of  the  centi  «  is  injpeded  by  internal  collisimu 

or  resistancea.  If  the  velocities  oi  s  he  panicles  in  the  plane  vnry  pre- 
cisely  aa  v'  fr,  there  is  a  coDditiou  of  perfect  fluidity,  marking  a  limil 
between  complete  aggregation  and  incipient  dissociation.  Any  cyclic  n- 
riaUons  of  velocity  between  constant  limits  indicate  elliptic  orbits,  witk  tcB' 
denclee  to  aggregation  through  collisions  near  the  perifocal  apse.  A  pcrilb- 
cal  velocity  of  V  2  y>  marks  a  parabolic  orbit,  and  a  limit  between  cms- 
plete  (lisMkclallon  and  JDcIplant  a^ocLation.  A  velocity  greater  than  v'  ZJt 
\»  hyporbulic.  indicating  the  intervention  of  a  third  force  in  addition  to  llie 
luulliul  action  between  the  two  principal  centres  of  reference. 

if  alt  pliyilcal  forces  are  propagated  by  sthereal  andulations  betweea  n- 
Biating  points,  lUose  points  tend  naturally  to  nodal,  and  from  interoodiJ 
IMMitLous.  In  order  lo  maintain  uniformity  In  the  wave  velocity,  the  ethe- 
real molecules  must  be  unlfnrni,  not  oiilj  in  volume,  but  also  ic  aggrenlf 
inertia.  As  the  inertia  of  the  resisting  points  Increases,  the  inertia  duett 
Interniil  ictlicreiil  initlionH,  should,  therefdre,  diminish,  and  vief  tfrt't.  It 
other  wards,  the  uniform  elementary  volume  may  be  represented  by  tit 
product  of  atomic  weight  by  specific  heal,  and  the  laws  of  Boyle  (or  Mw- 
otte),  Charles,  and  Avogndro,  follow  as  simple  and  necessary  corollaries. 

In  order  that  uniform  undulations  should  produce  motion,  there  must  be 
at  least  two  jwints  of  resistance.  Tho<)e  points  would  approach  each  otlitt 
until  the  interior  undulating  resistance  equaled  the  exterior  undulttory 
pressures,  wlien  their  motion  would  he-converted  into  rota  I  Inn  or  into 
orbital  revolution.  Their  common  centre  of  revolution  might  become  tbc 
centre  of  a  new  elementary  volume,  thus  giving  rise  to  the  various  la*!  of 
combination  by  volume,  combination  without  condensation,  condensatlan 
of  two  volumes  into  one,  three  volumes  into  two,  or  four  volumes  into  tno, 
as  well  as  to  general  artiad  and  perisaad  quanti  valence. 

When  )>crifucal  collisions  change  parabolic  or  elliptic  into  cIrcuUroi 
bits,  there  should  be  Increasing  density  towards  the  principal  centre  of  the 
system.  Further  collisions  and  coudeasatious  would  produce  tendendti 
to  both  niiclcal  and  attnospbeTic*aggregntionB,aQd  consequent  binury  group- 
ings. These  laws  ore  exemplified  in  the  solar  system,  by  the  general  divis- 
ion iuto  au  intra  aslcroidat  and  an  extm-asteroldal  belt,  andby  the  subdivb- 
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1  of  each  belt  inlo  iwo  p^in,  the  inner  belt  being  denser  thaa  the  ouier. 
d  the  inner  niumberoreacU  pair  buing  deiiaer  than  ila  coiupunion  ;  Mer- 
CUI7  being  denser  tlian  Venus ;  Eanh,  tlian  Hare  -.  Jupiter,  tbnu  Saturn  ; 
UruiUB,  than  Neptune,  This  urrangenient  lownrds  tlie  Bun  as  a  principal 
ooatro,  apprars,  howcvor,  t(>  be  of  more  recent  dale  than  the  tendency  to 
condensation  in  tlie  Telluric  belt,  for  Earth  is  denser  tliAu  Venus,  aud  the 
grait  BOCulBf  elllplidliea  of  Mara  and  Mercury  suggest  the  UkeliLoud  of  a 
qoui-comcluy  origin,  Similar  tendencies  would  contribute  to  the  ctieml* 
xl  grouping  of  aloms  by  piklrs,  which  la  essential  for  polarity  and  fur  the 
ftlready  enumerated  taws  of  chemical  combination. 

In  the  "nttscnnt  state."  particles  miy  be  regarded  either  as  paraboli- 
cklly  porirncKl,  with  the  velocliy  of  complete  diasociation  from  a  i^ven 
centre,  or  as  relatively  at  rest,  and  reaily  to  obey  tbe  sliglilesl  impulses  ot 
central  force.  The  mean  mi  viva  of  a  system  formed  by  two  such  |iartic1es 
would  be  m  X  (v'3}*-|-fnX0  =  2nix  1,  representing  a  ehange  from 
pttnbolic  to  circular  orbila  and  a  conrlensation  of  two  volumes  Inlo  oue. 
At  the  iianibolic  limit  between  complete  dissociation  and  incipienl  aggre- 
gntion,  if  the  focal  absciasn  ;r,  =^  V  f, 
is  taken  oa  the  unit  of  wave-lenglh. 
Ihe  value  of  Ihe  auecessive  ordinatea, 
aa  well  as  the  velocity  communicated 
by  unifonu  wave  iuflueuce  acting 
through  the  entire  length  of  the 
ordinates.  will  be  reprusenied  by 
l''4  X  „:  the  resulting  eiJ  riru,  and 
the  consequent  length  of  path,  or 
major  axis,  rommuuicable  against 
uniform  reBisWnce.  by  4  *  „ ;  the 
successive  differences  of  major  axis, 
by  4.  Each  normal,  v^  f,  ,„,  equals 
the  next  ordinate,  ",  i  j  f,  ■  i  - 
there  ore,  therefore,  triple  tenden- 
cies, both  in  the  axisof  ali^eissas,  and 
on  each  branch  of  thn  curve,  lo  sue 
cessive  differcncca  of  4  in  the  major 
•>M  of  aggregation,  in  consequence  of  the  meeting  of  abscissal,  ordinal, 
and  normal  waves  in  the  axis,  and  the  mceling  of  langenlial.  normal,  and 
•bacisssl  waves  upon  tbe  curve.  At  each  node  of  aggregating  collisiuu  two 
of  tlie  wave  systems  are  due  to  normally  Bltemsling  rectangular  oscllla- 
Uons,"  the  Ibird  servingas  a  link  between  the  axial  and  the  peripberul  wave*. 
Tbe  bisection  of  the  normals,  by  their  equivalent  ordinates,  adds  ituport- 
•nco  to  lite  normal  major  axes,  and  increasea  the  tendency  to  aggrega- 
tion at  their  respective  centres  of  gravity. 

"FundamentAl  Pro|iuKllluii9,"  13. 


■Ad  Feb.  1, 101. 

I  Ihal  ne  ki¥  UDnblc  %\ 
nlj  m  bi  cnMaIca)  gtwiuuDD.  tlml  ibc 
il  vekicilj  at  the  limit  lietwran  nun- 
I.  la  oquiTklent  toifac  velociijiuf 
«  biEK  prcMHlni.  arc  BtreagUicDMiil  bj  ihc 
iii[»nlinenu  of  chemical  cluw|& 
e  pduitj  of  ootnbiainx  ehnai-nu.  Il  seems,  ibcrrrim, 
RMHSttUjr  OKtela  ItMt  Um  MOM  UmltUv  anilr  of  velocU^  and  til  nM 
wVtk  earn  tm  cmOj  mod  fai  liflu.  hm\,  dectricil;  and  graviutloo,  is  kIm 
flwiliiwiBfcllj  iBcIbbi  la  dwnicBl  aflBil^.  H.  Afmonnet,  in  b»  oun- 
—JlmtiM  rf  ■  "nonrcUF  mtrC'  701U  fludier  les  apocire*  ralon- 
t^am,"*m9%i  "i*  feni  maantk^..  rant  de  lerntiner.  que  I'eludc  iln 
'svttqoM  d'abaDtpUon.  (aiic  avec  dm  corps  porl^s  a  divrr 


k  pavl  M  doit  txmduiie  i  la  coniuiMance  de  lois  ph}rui)iM 
■dhat  iv  jhiB— JBM  d'MMdatlon  M  de  dissociation  dca  oorp*  ui 
pfclMwhwt  nloclBqaw  «  InmiDonx."  In  anoilier  paper  rect^dr  pro 
aaaud  la  tbe  Pnoch  Aoademr,  "mr  1e  tapport  des  deus  chaJfon  qi^ 
tiltniiTit  d'lu  S^"i  H.  Cb.  Simon  dcdacn  tlie  tlieoretical  ratio  C  :  c  : :  1.1 
:  1.  Tfe«  ttM  aUeniit  at  a  •olution  of  Ibe  tirolilcm  upon  a  priori  pma^ 
appMta  10  h«*»  bcw  Profwaor  SBWwinib'(i.l  who  found  t^om  the  bypuilir 
ali  of  actna)  colliaioa^  tlii:  ratio  S  ^  S  If  tbc  paniclea  were  hard  ud  Ppbcri- 
ol,  0r4  :  S  If  Ifae?  ntn  bard  and  not  tpherical  :  tbe  second,  my  u«d,J 
baardoH  Ihe  srneral  cunildtMMtion  of  all  IntetUBl  motions,  whicb  IcdtoiM 
ralto  l.Wa  :  1  ;  the  third,  M.  Simon's,  nhich  tnolc  account  of  rotaliMU 
and  neglected  olhtrf  Internal  vtbnilioDs; 
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No.  VII. 

On  a»tr»phj/Uile,  arfttdMnitf  and  zircon,  frotn  El  Ptuo  Co.  Colorado,  and 

a  eiiiorimtlrie  eatimalion  of  litanium  bt/ire  the  blaw-jiCpe. 

Bt  Oeorcib  Auoitstds  Euhio,  Ph.  D. 
bafort  tht  Amtrican  PAilosophieal  Soeiaty  January  IJitft,  18i~-) 
'^Mtrol  oeevmnce.  Tlio  three  minerals  lire  imbeddcJ  in  quarU.  On  the 
pecimens  which  I  oiamined  do  onhitolose,  nor  ui;'  otlior  speciea  could  be 
fonnd ;  yet  ihe  mother  rock  may  lie  presumed  to  lie  a  very  otane  grained 
^nuilUi  or  syenite.  Unlil  antlsraclory  inTormation  is  received  on  ihis  point. 
UmiiHt,  uf  course,  remnin  doubtful.  In  atatin);tluit  the  thret- miueruls  occur 
together,  it  is  but  riglit  to  say,  tliat  I  make  a  hearsay  sUiement. 

For,  the  speciniens  ot  quartz  in  which  aBtrophylliie  and  zircon  abound. 
Kredcsiltateof  arfvedsunltc.  itnd  the  specimen  on  wliidi  tlie  latter  Uabnu- 
dMtl,  dof«  not  show  either  of  the  two  other  species.  But  the  clianicter  of 
tho  qunrtz.  as  the  common  matrix,  is  strictly  idenlical  tbroagbout,  or 
gmyish  color,  locally  Hla in ed  with  iron  ochre,  and  massive  in  stnjciurc.  The 
CMJCcurrencQ  of  these  three  species,  at  once  calls  up  the  dose  similarity 
with  that  of  fircvlg  in  Norway,  the  only  locality  at  which  astrophyllite 
known  to  exist.  Tlie  only  dlfferoDce  being  that  orthoclase  forms  the 
natriic  at  Brevig.  and  qimrtz  in  Colomdo. 

To  Dr.  Fuote,  of  Ibis  city,  I  am  indebted  for  the  material  of  tbia  inresti- 
gation. 

I.   AsTROPttTLlITE. 

Qeemttrieal  properUei.    The  crystals  exliibit  elongated  prismatic  forms. 

e  cross  section  being  nearly  a  rectangle  on  the  majority  of  the  individuals. 
I  tnccecded  in  finding  some  crystals,  however,  whose  section  is  more  com- 
plicated and  with  which  I  endeavored  to  establish  the  angular  relations  be- 
tween ibn  several  feces.  No  terminal  development  ofany  kindomldboob- 
Hrv«d  ;  tbecrystalsapjienrallbroken  across  tlie  direction  of  main  citti'nrfon. 

The  mtnsnred  edges  are,  therefore,  al!  in  one  zone.    The  figure  repre- 

nts  a  cross  section  of  the  best  developed  crystal,  and  the  faces  are  deaig- 
nfttod  0,  b,  c  etc,,  solely  in  reference  to  their  sequence. 


1  \c  =  180oi5' 


lAe 


^   03a 


e=   870 
d  Ae=niP 
b  A  c  =  UiP  30' 
c  A  d  =  I4ff= 


1.  rHTLoa.  Boc.  I VI,  99.  3 L 
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a  IB  a  cleavnge  face  and  roBecta  a  sharp  image,  the  Dtlier  Taces  in 
cryaliil  Crmea.  and,  wHh  the  exception  of  c.  leflBCl  very  imperfeclW, 
largfst  face  (a)  ia  not  quite  one-eiglith  nf  an  inch  wide.  The  u 
does  not  luuke  any  pretension  of  scientific  accuracy  for  the  reasons  saiA 
yet  llie  above  aogloe  are  llio  ineana  of  repeal«d  obserrMiona,  which  onlf 
dlffeied  by  P,  for  the  edges  a  \  e.  c  A  e.  and  by  hns  tliaii  31)'  T'O-  Iht 
other  edges.  Tboir  approximate  acconcj  tftkeo  fur  gnnted,  iliey  dcaclj 
admit  only  an  intcrpretntion  acordLag  to  Ibe  laws  of  ilie  uionot^ntcUV 


wlion  c  bet»mcs  the  tmaal  plane 


a  orthuplnokUd,  biutd  i1  kmi 


es  fB.  n.  ztg.  xrii  aw.  isw)  u 

eats  lead  to  an  orltiorhoml>ic  inlcr 
TDcs  Clotzeao  (Dana.  miDi-nlui,^) 


domes. 

Schecrer,  who  flrat  described  lb 
rlvddatadllTeront  result  ITU  men. 
pretaticin,  and  tha  optical  invcstigntlot 
corrohurato  his  view.  But  as  none  of  the  angles  meusured  by  me.  find  mi 
analugon  in  Iboie  given  by  Scheerer,  no  comparison  can  be  mode,  aod  futiw 
study  must  docide  the  inith. 

Stnietural  propttt'i.  A  very  marked  ciratvnge  exists  parallel  1o  the  btt 
c,  by  which  the  «truclure  becnmos  eminently  niicaceoUH.  Tlie  clentagr  ii 
Indlcntcd  on  tho  lalrml  fiices  by  a  decided  striatiun  (very  plainly  vliible  ta 
tlie  iiunrtt.  aAer  the  removal  of  cryslalsi,  and  re-entering  angles.  \Jai\it 
other  mlcjuvoiii  miacrals,  the  laminto  arc  but  very  slightly  elaiiii;  laii  If- 
naoiouv,  bi»ing  easily  reduced  to  a  doe  powder.  That  the  crystal*  hraul; 
caHlly  across  the  main  exieDdou  has  already  been  mentitmed.  UardiiM 
about  3. 

Optical  propfrlie*.  Color  ftom  brass  yellow  to  deep  bronze  Iiromi- 
TrananiUtcd  light  deep  yellow  to  reddish  brown.  Appearand'  of  ihi' 
powder  at  a  certain  degree  of  fineness  like  mosaic  gold.  I  could  n<ii  ohuun 
an  iiniige  of  interference  with  a  lamina,  through  which  lyi>es  of  urdinarj 
print  were  plainly  visible  But  not  possessing  much  experience  in  oirtiial 
invesiigaiicm,  I  liave  refc-rred  it  to  ProfcsBor  P.  Groth,  of  SCrasshurj. 

Specific  gravity  -^  3.3T5  at  15  C°. 

Pgrognoftie  proptrtUt.  The  mineral  fuses  very  readily  to  a  hlsct 
globule  in  the  fianic  of  an  oil  lamp.  With  microco»mic  salt  tbe  resciion! 
for  iron,  munganesc.  titanium  and  silica  are  easily  obtained. 

The  mineral  decom|K)BeB  completely  with  sulphuric  acid  at  ordinti; 
pressure,  and  very  readily  in  a  sealed  tube  at  140  C^. 

CotniKwItion  : 
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Oxygen. 

PeO      — 

26  10 

5.799 

MnO     — 

8.48 

0.784 

K,0      — 

5.01 

0.851 

Na,0    — 

2.54 

0.655 

MgO     - 

0.30 

0.120 

CuO      — 

0.42 

0.047 

TaOs     - 

0.80 

H,0      — 

3.54 

3.147 

8.256 


!►        3.147 


99.91 
The  oxygen  ratio  becomes  : 

R 


9r     :    R     :    H 
82    :     3     :    11     :     4 


1 1 


(H,0)^     [(Si  Ti  Zr)  Oj  ^ ^      [(Fe,  Al,)  Oj      [(Fe,  K,  Mn,  Na,)  O] 

To  obtain  the  atomistic  symbol,  we  have  : 

Quotients.    Atoms. 

Si      =    16.195     :    28        0.578  18.13 

Ti      =      9.281     :    50        0.185  4.25 

Pe      =      5.090     :  112        0.044  1.00 

Fe     =    20.331     :    56        0.363  8.25 

Mn    =      2.696     :    55        0.049  1.11 

K       =      4.159     :    39        0.107  2.43 

Na     =      1.885     :    23        0.081  1.84 

H       =      0.393     :      1        0.393  8.93 

O       =    38.060     :    16        2.379  54.07 

The  most  rational  approach  to  these  figures  will  be  represented  by  the 
symbol 


IV 

Si 


ft 


IV 

Ti 

IS         ^U 

VI 

Fe 

Na, 


Mn 


O 


M 


by  which  all  the  afllnities  are  satisfied. 

Note. — In  the  above  calculation  zirconium  is  converted  into  its  equiva- 
lent of  titanium,  aluminum  into  ferric  iron,  magnesium  and  copper  into  the 
bivalent  ferrous  iron.  Tantalic  acid  was  left  out,  partly  because  its  exist- 
ence in  the  mineral  is  not  established  beyond  doubt,  and  also  because  the 
general  features  of  the  formula  would  not  be  altered  by  its  introduction. 

Comparing  my  analytical  results  with  those  of  Pisani,  Scheerer,  et.  al. 
who  analysed  the  Brevig  mineral  (Dana,  mineralogy,  ed.  5,  3(»9),  whilst  a 
general  conformity  appears  evident,  there  exists  a  difierence  in  the  percent- 
ages of  titanium,  aluminum  and  manganese  too  great  to  be  passed  in 


allonc*.     To  fiwIUrAte  tbe  oomputBon,  ilic  resiills  of  tlio  eovcnt  ualym 
ure  plMWd  ikli:  bj  stde  : 


llMnl. 

BctioKrer. 

Molnsoko. 

SHrveklne. 

KOnlt. 

TiO, 

7.08 

8.24 

8.S4 

8.M 

18.56 

ZrO, 

4.07 







3.30 

Al,  0, 

4.00 

8.03 

8.4B 

3.17 

0.70 

MnO 

9.00 

13.63 

12.88 

10.59 

8.48 

EK»'[itlDg  PiuQl's  Boalysis,  there  b  such  close  asreemciit  betwcea  He 
utJier*  HK  could  onlj  bt:  accounted  fur  b^  an  identical  mnlcrial  and  Uw  M- 
lowing  of  precisely  the  mnia  methods  or  snnlysis  under  Ihe  mme  ctrcnai' 
•tance*.  For.  if  Pisani's  analystg  is  oorrecl,  there  must  bo  a  TariatloD  to 
til*  compodllon  or  tlic  Brcvig  mineral.  Adding  the  percentages  at  Tl  0, 
Zr  0,.  Al,  O,  lu  Pisani'B  analysts,  we  obtain  10.06.  against  16.48  Id  ln> 
analysis.  wblUl  lliose  atima  in  Ibe  other  analyses  arc  11. SA.  13-W.  li.!t 
rcapeclively.  But  In  regard  tu  manganese,  it  BCfms  cvideJit  that  the  miD- 
I'l-nl  ttiim  Brcvig  and  tbnt  froin  Cohniulo  iliflcr  eonaiderably,  beb^ont} 
line  tliinl  111  Che  latter  of  that  In  Uw  former. 

ll  wa>  lUkted  above,  that  tlie  rustropliylllti!  U  closely  aasociateil  willi 
xircon.  which  uocura  In  all  sl/os  from  )  Inch  to  roicrosco|)]c  site.  After 
the  MtrophylUlc  has  liw.n  picked  with  nil  possible  care,  and  is  reduced  lo 
jKiwdcr  Id  a  mortar,  an  oeeaslnital  harsh  grit  Is  noticed.  Tbis  suggests  lie 
Intimate  admixture  of  a  linrd,  gTiuiular  mineral,  probably  circoo,  and  tlu 
drconla  found  hy  analysis  mlchl  only  be.  derived  from  admixed  rfwe 
To  test  this  iiuej.tiim  I  dcrotui.n-c.l  Hie  min.Tal  wilti  siilpliiirk-  lO^Uf 
medium  concentration,  filtered  tVom  the  Insoluble,  and  digested  thereeidiK 
with  Mxlium  hydrate.  A  white,  sandy  residue,  of  greftt  hardness,  «« 
obtained,  ranging  from  3  to  8  per  cent,  in  different  samples.  I  analysed  il 
liy  iiwir,  and  found  il  (o  be  a  mixture  of  quartz  and  zircon.  Since  zirenn. 
even  iis  finest  powder,  is  not  acted  upon  sensibly  hy  sulphuric  acid  of 
mediuui  c<inccntnition.  and  as  I  had  avoided  tlic  crushing  of  (he  birii 
grains  as  much  as  |H)sslble,  I  feel  confident  to  assert  thai  whatever  zircocis 
wiis  found  in  the  sulphuric  solution  was  Id  molecular  combination  ts 
aslrojihyllite,  and  not  derived  from  admixed  zircon.  By  the  same  process 
I  made  sure  that  no  titanium  was  present  In  the  form  of  rutile  or  titaniif, 
or  any  other  titanium  mineral. 

I  ]<rtM!ecd  now  with  the  description  of  a  method  for  the  qualitative  snd 
quantitative  determination  of  titanium,  zirconium  and  aluminum,  which 
I  believe  to  be  new  and  especially  serviceable  when  the  quantity  of  tbe 
mixed  metals  is  very  smalt.  The  best  method  for  separating  titanium  from 
aluminum  Is  stated  to  be  (Rose,  quant,  analysis  )  Ihe  boilia^flf 

the  dilute  sulphuric  solution,  when  titanium  dioxjhydrate  will  precipilstr 
Tliis  is  only  relaiively  true,  depending  on  the  relative  quantities  of  meuls 
and  of  sails  In  the  solution.  If  the  solution  be  strongly  acid,  tilsnium  is 
not  cnmplelely  precipitated,  and  in  certain  cases  not  precipitated  at  all.  I A 
detaileil  account  of  the  behaviour  of  tit:iniuin,  zirconium  and  alumiants 
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will  be  pablUlied  lierenllcr  in  connoctinu  wilh  tiie  rennioiu  of  ilie  iirulj. 
IctiMiir  enrtli  in  scliorloiniw.)  If  tlie  soluliun  be  very  nentral,  a  large  per- 
mutaife  of  aluminum  is  pn:d|)ltale(L  Owing  la  tliis  tH-imyiour.  litanit 
dioxjrd  ia  often  given  as  nlumiaa.  and  viet  ttrta.  Wlion  the  ferric  o%yA. 
mtier  the  Hup|>oa«[l  preclpiuiian  of  tiionlum.  is  woiglied,  re  diaaolTed  and 
cUinuted  by  permangiinatc,  tlie  dollcit  !a  coaddered  to  l>e  aJutnina.  when 
Id  rvality  It  ia  litanlum.  or  ilrconium  dioxyd.  However,  my  aietliod 
■Ithongh  applicalile  to  targe  quantities  is  more  especially  designed  for  amnll 
raaldues,  with  which  prccipiuUons,  ibr  physical  and  chemical  reasuiis.  pve 
rise  to  conaidecable  srror. 

The  mixed  ozyda  arc  digested  with  equal  parts  of  water  and  cuacfln- 
tnled  sulphuric  hydrate  at  increasing  leiujierature,  until  the  excess  of  acid 
is  ovnporated.     I  dissolve  now  in  the  smullcst  posiible  quantity  of  water, 

dbring  the  liquid  u[K>n  a  watch  glass,  where  a  quantity  of  diammoniam 
mlphfite  is  added,  correaponding  lo  the  alum  equivalent  of  alumina  eijunl 
la  the  weight  of  tbo  mixed  uxyils.  A  gentle  beat  is  applied  until  [he  am- 
moniuiu  salt  is  dissolved,  and  the  whole  is  allowed  to  evaporate  simntan- 
eoualy  in  a  warm  place.  Under  these  conditions,  titanium,  zirconium  and 
ftlumJDUm  fifriu  double  salts  with  ammoninm,  but  those  of  Uie  two  former 
an  very  solutite  Id  cold  water :  while  the  well-known  aluminum  double 
Hit,  the  alum,  imrtly  owing  to  the  phyaiokl  conditions  of  the  crystals,  is 
only  slightly  soluble  in  cold  water,  and  slill  less  so  in  a  solutloD  of  aiumo- 
Aium  nr  potassium  sulphate.  Accordingly,  the  dry  mass  of  salts  is  moist. 
«ned  with  a  few  drops  of  cold  water,  when  every  salt,  but  tbe  alum  will 
paM  into  solution,  and  the  latter  salt  will  be  recognised  at  once,  under  the 
lana,  by  peculiar  and  constant  octahedrlc  forms. 

This  salt  is  so  granular,  that  It  can  readily  bo  he%A  from  accompanying 
Mtlta by  decantution,  washing  wiihasotuUon of  ammonlumsulpbftic.  Com- 
puaUve  tests  showed  that  this  waslilng  process  may  bo  continued  Jii  length, 
without  oStKliug  a  perceptible  decroaae  of  the  alum.  Thus  (Vced  from  its 
■DoUier  liquor,  tbe  crystals  may  be  removed  into  a  small  platinum  crucible 
by  means  of  a  aniall  piece  of  Alter  paper,  ignited  over  the  blast  lamp. 
Klumlnum  sesquloxyd  obtained  in  great  purity,  and  its  weight  asL?vrt«iued. 
If  the  quautity  lie  very  small  (leas  than  0.0005  gr. )  the  filter  pa|K>r.  who^e 
ea  bring  in  Impurity,  the  crystals  may  be  waslied  into  the  crucible  with 
nail  amount  of  boiling  water.  In  this  manner  I  could  estimate  O.onUl  gr- 
and OM^Q  a  very  distinct  conHnnative  test  by  cobalt  nitral«.  I>ufi.>ri-  the 
blowpipe.  ExperimeoiB  demonstrate  that  the  presence  of  titanium  nod 
slroonlum  sulphates  does  not  interfere  with  the  complete  crystalll/iit.iim  of 
ftlnminum  as  alum,  and  as  this  salt  only  contains  eleven  pcrccntum  nf 
Alnmiaum  sesquioiyd.  tbe  sensilivenesB  ol  the  reaction  is  readily  uiider- 
■toud. 

IfOTK. — Tbe  mixed  oityds  must  bo  IVoed  fVom  silica,  which  is  ctHlly  ac- 
OompUshedbyadding  a  dropor  twoorhydrofluoricacid,  during  their  digea- 
Uon  with  sulphuric  acid. 

am  well  aware  that  the  determination  of  aluminum  as  aluiu  Is  n'li  new. 
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hut  I  have  nowbere  In  the  literaiiire  noticed  a  recognition  or  its  sup-iioriiy 
over  oilier  metbods,  and  csiieciiilly  none  «[i|)Iyint;  to  this  separation  trom 
titanhini  and  ElrcoDlmn  In  a  micrrvchemlrHl  »nn>e. 

The  niultier  liquor  from  tlie  aluiu,  conUtiuiug  tlie  sulpliatea  of  tiUniam 
knd  zirt-unium,  betides  a  tonsidcraUo  amount  of  anujioniani  sulgihale,  ia 
CTBporaled  in  a  platinum  cujisule  (one  with  a  conical  apex  prefeniUe,  u  it 
rneilllnles  Ibe  removal  of  tbe  oxj-ds  after  iguition),  cvnporal«d  to  dryaea 
and  ignited  witb  caution  oror  a  blast  lamp,  Tlie  oxyds  are  tben  left  in  i 
Boaty  oiDdillan,  Tery  Snely  diTided  and  well  adapted  to  the  snbaequeU 
trealDient.  Tbey  uight  be  precipitated  by  ammonium  hydrate  and  Ihea 
ignited  ;  but  thU  would  cause  some  inevitable  loea,  and  on  tbe  oiber  lund 
silica  would  be  again  introduced  by  tbe  filter  aslies  and  from  the  ;Iim 
Tewela,  which  would  interfere  nrith  the  reactioOB.  The  oxyds  would  tc  ob- 
tained in  hard  pieces.  ret)iilrlDg  grinding,  and  augment  the  expcndiiore  or 
work  and  time  genenlly. 

The  difDculty.  nay,  impoasibitlty,  of  separating  trlaniuni  from  Eircouiiim 
Is  well  underalood  by  all  analyBls  who  have  occupied  tlicmsclvea  witlilhc 
■ubject.  I  have  not  overcome  these  dlfflcaUies,  but  I  hope  being  able  In 
show  my  oo-laborerH  a  way  by  which  a  quantitative  eatimation  ot  the  two 
melals  may  Iw  arrived  at  where  Ihey  occur  together.  It  was  propoMd 
already  by  the  great  Ne pom.  Fuchs  to  reduce  litanium  dioxydnrdiluiid 
to  the  soMiulehlorid  by  tin,  and  estimate  its  quantity  volumetrically.  O^nf 
to  Ihp  unatahlo  nalure  of  tbe  sesqniclitorid  and  other  causes  not  tmAer- 
stiKHl,  Ibis  method  fails  to  give  Mtis&ction.  It  is  also  proposed  to  effect 
n  qciinrTitinn  by  liniiuj-  the  aceliite  Bolulion  of  tbe  metals.  In  my  ex|*ri 
inenCs  I  have  not  been  able  to  obtain  anylbiug  like  tmnstant  results,  snd 
tbe  difllciiliy  to  remove  the  alkaline  salts  fVom  the  hydratic  oxyds.  cames 
errora  in  small  quantities  of  tbe  oxyds.  amounting  to  twenty-five  per  cent. 

In  my  prolonged  working  with  litanlnum  and  the  earth  uf  schorloniile, 
I  had  occasion  to  produce  the  blow-pipe  reaction  many  hundred  times. 
and  noticing  the  various  shades  of  color  produced  with  microcosmic  ull 
In  the  reducing  flame,  together  with  their  conslancy,  I  conceived  Ihe  ides. 
to  make  this  reaction  the  tmaiB  of  a  quantitative  colorimetric  method.  Id 
the  first  instance  it  should  be  useful  in  determinative  mineralogy  to  dii 
tingulsh  between  the  several  titanium  minerals,  where  a  difference  of  10 
per  cent,  even  would  be  sutHcient  to  characterize  a  species.  In  working 
up  the  idea,  however,  I  was  astouisbed  to  see  how  rapidly  the  eye  becsme 
seasitive  .to  discriminale  between  the  shades  and  intensities  of  color  on 
small  surfaces.  Thus,  when  analyzing  the  astropliyllite,  more  minute  aul 
careful  experiments  proved  that  a  very  satisfactory  quantiialive  estimation 
of  tlianluiu  dioxyd  may  be  effected  when  it  is  mixed  with  zircooiuDi  or 
other  colorless  oxyds.  which  themselves  do  not  produce  a  coloration  with 
microcosmic  salt  in  the  reducing  fiame.  There  are  bat  three  meiab 
whose  presence  in  even  a  compamtively  small  amount  will  interfere  with 
tlie  accuracy  of  this  method:  vanadium,  chromium  and  tungsten.  The 
two  former  produce  a  green  salt  in  tbe  reducing  flame,  tbe  lat'.er  a  deep 
sky  blue. 
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I  uvIIimI  altenlion  lo  the  eftaat  ot  vanadium  un  the  lil&nlum  rvaciioD 
tome  Hint  ago  (Proceedings  Actid.  N)lL  Sciodccb,  March,  1876),  when  it 
na  itaicd  th&t  the  two  metals,  produc'in)^  coinpUmentarj'  culon-ri'd  aiid 
grsoD — will  eillaguiBlieachoUier  ;  vnDadium,  however,  mny  bo  recognized 
bf  iUt  dcDp  yellow  color  In  the  oxjdixing  Same,  whScli  is  most  Intense  at 

V  lemporature.  while  the  yellow  of  tilaniiim  only  sIiowb  at  high  lempL-ni- 
lure,  JtisI  below  red  beat.  This  puint  is  nul  only  of  gsnarul  inturusl.  hs  a 
fl  which  might  possibly  present  Itself  lo  the  analyst,  but  is  of  direct 
prtciicnl  importance,  since  I  huve  found  Tan.idiuui  In  all  the  littmluTn 
mlnerats  of  Magnet  Cove  (Proceedings  Acad.  Nal.  Sciences,  March,  1876), 
knd  became  aware  of  its  exisienec  Just  by  applying  this  coloriraelric 
method,   to  the  small  residues  obtained  from  the  iron  sesquloxyd,   by 

Biiu  of  citric  acid  and  ammonium  sulphide.     Hero  the  titaniuiu  had 

DKped  precipitation  by  boiling,  and  would  hove  been  called  alumina, 
dnc«it  fiirmcd  a  nearly  white  powder  and  did  not  give  the  amethyst  red 
color  In  lUe  reducing  flame.  However,  vanadium  and  chromium  may  be 
removed  from  the  oxyds  by  fusion  with  potassium  or  sodium  nitrate,  a 
treatmeut  which  should  never  be  omitt«<l,  if  the  higiieel  degree  of  accuracy 
U  daaired  ut  analysis. 

Praelhtl  etfCHtion  of  Iht  met7iod.  I  prepare  litanium  dioxyd  and 
klnnUnuin  sesquioxyd.  the  former  from  rutile,  the  latter  from  alum,  in  the 
flneil  possible  division,  by  Igniting  their  respective  ammonium  citrates  or 
tnrtnitcs,  removing  at  the  same  time  the  last  trace  of  iron  by  ammonium 
•ulpbidu.  In  this  Une  condition  the  oxyds  are  very  readily  disaotvcd  by 
the  acid  sodium  phosphate  before  the  blow-pipe,  I  then  weigh  out 
0.1  gr. ;  O.Oft')  gr. :  0.090  gr. ;  0.085  gr O.Ofti  gr.  of  eaeli  of  the  eiyde, 

d  mix  them  together  inversely  by  very  careF^il  trituration  in  the  mortar. 
I  produce  thus  one  sn 


Till, 


Al.O, 


0  100 

These  twenty  samples,  of  one  decigramme  each.  I  put  in  well  corked 
^ABS  tubvs  witli  Iheir  respective  number ;  they  form  Ih^  standard,  0,003  gr. 
nf  lbs  standard  mixture,  and  an  equal  weight  of  the  unknown  mixture  are 
dissolved  in  equal  quantilie*  of  microcosmic  salt.  For  very  accurate  de- 
termlDation  it  is  Decessary  to  weigh  the  salt  (O.IS  gr.),  but  with  some 
Bxperiunce  it  is  sulHcient  to  form  a  circular  loop  on  the  platinum  wire  one- 
Oigbtb  of  an  Inch  in  diameter,  then  to  add  gradually  of  the  salt  until  the 
3  is  nearly  a pheiical,  possessing  one-eighth  Inch  tliicfeness.  [  use  a 
^nagc  for  this  purpose  formed  of  two  plus,  whose  points  are  one-eighth 
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inch  apart,  and  Iwtwcen  which  ilie  benrt  ia  mwle  lo  ptiss  with  slight  (HoUun. 
In  onJor  to  diseolvc  the  entire  3  luiliigCB.,  I  bring  tlie  powder  ffiiui  tbt 
scale  pnn  on  a  BiiiiiirL'  piece  of  Swcjiah  flllor-paper  quarter  inch  i"m»i*^ 
sud  pkce  this  upon  b  dark  |>olished  turfuco  (boltom  or  an  agate  inonari> 
With  the  last  pHrticles  at  the  oxydes  the  paimi  ie  made  to  adhere  to  lliB 
bead,  burnt  imd  thux  no  loss  is  {MiBsilile.  I  keepa  series  of  ten  beadi  (from 
10-10  per  cent.)  htirmetinilly  ujalvd  in  a  gbuc  lube  for  a  primur;  duo- 
pari»oii.  and  having  thus  established  npprosiinatelj  the  poailion  ia  ihe 
Male,  it  ii  ciwy  to  Beluct  uqu  directly  above  and  anotiior  t>ckiw,  with  whlcli 
to  ctiin[iare.  Any  person  accustomed  to  make  (ularimetric  obeervuiom 
with  liquidi  wUl  be  able  to  u»»  t>>i<'  >»»iiiod  at  once,  without  »aj  qwdil 

practice.     As  thi?  fRllcction  tVum  v L-rioftl  surface  intenerea  lo  a  iw- 

tain  extent  with  the  adjiutmont  of  It  or  in  tlie  icalu.  I  prefer  flaUenlag 
Itte  beads  upon  a  healed  stoul  anvil '  t  polished  hammer,  also  hcatnl. 
to  prevent  a  (oo  rapid  chillin);  of  the  Kiaas. 

The  thicknen  of  the  wire  deturniinuB  Ui«  thickness  of  the  glaes.  I  pUn 
the  Bcveral  glass  plalo»  nlnagitidc  eacli  otbor  upon  »  flat  porccIiuD  M>,  hj 
which  mmnsthe  BiightvRtdilterencoiD  ahadenad  depth  may  be  recogDiied. 
The  intensity  of  color  is  much  greater  towards  the  pure  titanium  tbu 
towards  the  8oro  ;  the  blue  rays  bei«g  entirely  absorbed  by  tlie  glast  »1 
35  p.  TiO„  the  glass  beiog  then  purely  pink.  I  an)  uow  experlmetiting 
upon  ihe  feaaibility  of  extinguishing  the  color  of  the  titanium  by  a  grwin- 
ated  scale  of  green,  reprcaentiog  ]><.'r  cent  of  titanium,  by  wtiich  means  I 
am  led  to  believe  this  colorimetrio  method,  before  the  blow-pipe,  will  lie  J 
made  easier  and  more  perfect. 

2.   ABrVEDSONITK. 

Cryttiiliograpkical  propertUt.  The  crystals  are  elongated  prisms  wiiti 
the  cllnopinakoid.  As  the  faces  are  of  equal  widtli  the  cross  section  fonns 
an  equilateral  hexagon.  No  terminal  faces  could  be  ol>serve(].  The 
obtuse  prismalic  angle  was  found  VliP  30'  with  the  iiand  goniometer.  Tlie 
habitus  is  altogellier  like  that  of  common  hornblende.  InonelargtcrysiaL 
which  I  obtained  loose,  measuring  nearly  4  inches  in  length  by  cue  incb 
in  width,  I  noticed  a  dianggregation  similar  to  that  observed  in  uratiw. 
that  is  to  say.  the  crystal  breaks  up,  or  crumbles  into  an  inSnite  number 
of  small  individuals.  The  principal  direction  of  this  viarling  appears  In  be 
a  plane  parallel  to  the  orthopinakoid,  a  face  not  developed  in  Ihe  crystal. 
These  small  individuals  exhibit  brilliant  faces  and  give  a  prismatic  aogle 
of  I240  S'  on  the  reflexion  goniometer.  On  the  smaller  and  more  compact 
crystals,  which  are  imbedded  in  quartz.  I  observed  a  cleavage  parallel  lo 
the  orthopinakoid  quite  as  marked  as  that  parallel  to  the  prism.  I  could 
not  measure  the  angle  accurately,  but  it  appeared  larger  thati  the  angle  ol 
the  prism.  Tbe  color  fs  raven  block  (after  removing  superflcial  impurities 
by  hydrochloric  acid),  the  luttre  subinetallic,  and  the  color  of  fine  powder 
Is  lavender  blue- 
Hardness  ^:  6. 
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Specific  gravity  =  3.433  at  12  C^  (with  coarse  powder).  Before  the 
bknopipe  melt«  easily  to  a  black  glass  in  the  flame  of  oil  lamp.  With  micro- 
ooamlc  salt  gives  the  reaction  of  silica,  iron,  manganese,  and  with  difficulty 
that  of  titanium.  Colors  the  flame  yellow.  Imperfectly  decomposed  by 
fusion  with  E  H  S  O^  not  acted  upon  by  hydrochloric  and  sulphuric  acid 
at  atmospheric  pressure,  and  very  slowly  decomposed  with  sulphuric  acid 
in  a  sealed  tube  at  160  C^. 


Composition : 

Oxygen 

SiO, 

:= 

49.88 

26.409 

TiO, 

__ 

1.43 

0.558 

ZrO, 

—m 

0.75 

0.197 

Al-A 

trace 

FeA 

— 

15.88 

4.764 

FeO 

,    , 

17.95 

3.985 

MaO 

— 

1.75 

0.38) 

Na,0  ) 

2.149 

LiO     J 

— 

8.33 

K,0 

ZZZl 

1.44 

0.245 

MgO 

— 

0.41 

0.164 

Ignition 

■ 

0.20 

97.97 

R   :   $    :  R  =  17   :   3   :  4.3 

To  obtain  the  atomic  ratio,  we  have  : 


Si    — 

0.836 

Ti   — 

0.017 

Si    — 

0.0095 

Zr   — 

0.006 

Si    - 

0.0020 

Fe  — 

0.099 

Fe  — 

0.249 

Mn  — 

0.025 

Na  — 

0.268 

K    — 

0.031 

Na  = 

0.018 

Mg- 

O.OiO 

Fe  = 

0.004 

0    — 

2.428 

and  the  nearest  symbol  will  be 


1 

I 

1 
} 


27.164        6.702 


4.764 


1.000 


6.928 


1.454 


Quotient. 

Atoms 

Si 

=    0.8475 

8.56 

Fe 

=    0.099 

1.00 

Fe 

—    0.278 

2.809 

Na 

—    0.286 

2.88 

0 

=    2.428 

24.52 

f 


e. 


IV 

Si. 

VI 

Fe  Na, 


6. 


It  is  apparent  that  neither  the  oxygen  ratio,  nor  the  atomic  ratio  lead  to 
a  very  satisfactory  formula,  in  as  much  as  the  formula  given  contains  one- 
half  atom  of  oxygen  more  tlian  required  to  satisfy  the  affinities  of  the 
metals. 

PBGC.  AMER.  PHIL08.  SOC  XTI.  99.  8m 
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Owing  to  the  extreme  cleavage  of  tlie  mineml,  a  gufflcientlv  tliin  wdka 
ooulil  nol  be  prepared  U)  allow  tt  niicroKopicol  and  opticul  enmiiuliM  j 
and  tbe  preseore  or  absence  of  miDUte  particles  of  otber  speciei  could 
Iherefuru  not  l>c  agcertaiiml.  The  analysis  was  canducted  wltb  gnstcue, 
at  oTery  constilucnt  a  clieck  dclerminalioD  woa  obtnlood.  Tbrce  ijkiti 
deteruiinatruna  gave  Identical  results.  Only  ilie  fcrroua  Iron  vraa  but  now 
dotonnincd.  After  being  In  sealed  luin  for  ntiarly  a  week,  the  raintnai 
waa  not  completely  doeompoHcd.  Afler  Utnlloa  I  flltt^rvd  fniiii  Bilic*  tai 
undronmpMod  imrt,  removed  silica  by  sodium  hydrate,  and  IVom  llM 
weight  of  residue  I  calculated  tlie  fcrrons  iron  pro  tolt>.     la  lUe  &X«  til  lb* 

du|il1cale  and  closely  agreeing  det '~iition>  I  canaot  explain  the  d«A- 

cluQcy  of  two  ijer  centum  in  the  uuaij 

8.  ZtRCON. 

Oocur«  In  brilliant,  mostly  iron  black  crystals,  imbedded  in  qaarlt  or  ta 
nalropUyllilc.  The  size  varies  from  mirroBCopic  dlmeosious  to  ^  incli  pjr- 
raioidal  edge. 

Orj/ilullo'jT'ipMcal  properliet.    The  form  is  a  combination  P.  xP-  OP 
[  observed  Ibe  lni«at  plane  on  every  crysUl  which  I  examint-d.    It  issotue- 
timva  very  smut),  but  mtistly  very  plainly  developed  and  aplendest.  On  uae 
cry«t«l  It  appoarod  distinctly  Tliomlu>id,  and  this  indnced  mc  to  meunit      . 
the  angles  of  th«  pyramidal  edge,  which  1  found  120o  M' ;  123=  15'.    Bal     \ 
all  other  crystals  gave  an  nearly  139^  us  the  uneven  &cea  could  beexpecUd      i 
W  anMge.     The  rhomboklat  crystal  stands,  therefore,  alone  as  a  distonct     | 
Individual.  The  prism  Is  gcucmlly  very  Rmall,  oflen  only  a  ('plenileul  edgB. 
When  iNiitcd  with  strong  bydnicbloric  acid  the  black  color  disappeare, 
and  the  sul>stance  exhibits  a  yellowish  flesh  color.    The  individuals  appor 
corroded.    Otherwise,  physical  characters  identical  with  ibose  of  oih« 
localities. 
S|>eciflc  gravity  at  13  C<^  =  4.538. 
Com|>ositii>u  : 

SiO,  ^  29.70 
ZrO,  ^  00.98 
Fe,0,  —  9.20 
MgO      =      0.30 

100.18 

The  coarse  powderof  the  mineral  hod  been  boiled  forsome  lime  with  strong 
hydrochloric  acid,  until  do  more  iron  was  dissolved.  The  unusually  large 
pcrrentagc  of  iron  still  shown  by  the  analysis  must  reasonably  be  conald- 
ered  as  belonging  to  the  mineral. 

Note. — While  this  paper  is  in  press,  I  obtained  other  sped  mens  CMm 
El  Paso  County,  in  which  a  black  mica  occurs  in  large  foliated  masses,  tra- 
versed hy  asirophyllite.  This  and  another  mineral,  apiiarenlly  arfvedsonilc 
changed  into  a  micaceous  mineral,  I  am  investigating  at  present. 


A  iruiuvTtd  Hftion  of  tlit  PaUtnitiHc  Roriu  of  Central  Ptnniislriinia.  from 
tM*  Utp  of  th»  AlUijhtny  Ricer  Coal  Serift,  douin  to  IA<  Trtnlou  Liiiittttitu 
in  (Atf  Loietr,  or  Cambro-Silurian  tiy»ten. 

Bl  CSARLES  A.   AsHUnRKER, 

AmC  2(1  Geol.  Surv.  Ph. 
\Bead  before  th«  American  PhiUttophieai  Soeittj/,  Ftbrunry  HI,  IflTl.) 

Tbu  following  longaeclion  of  Ilie  Palaeozoic  slntn  ofHunlliiirdon  Cnunly, 
PeBDiylrunift,  Ib  iUb  result  of  an  inBtrunienlul  siudy  ofa  dieirict  bounded 
on  Ihe  west  by  Broad  Top  MouDtaio  ;  on  tlio  nnrib  by  the  East  Broad  Top 
lUUroad  ;  on  tlic  uaal  by  Bkcklog  Valley ;  on  tlie  soulli  by  Sideling  Hill 
Craek. 

Two  vortical  sectlona  were  conatructed  along  cross  BcCtlcin  linee,  in  a 
norih-west  direction,  from  the  Trenton  limestone  of  Blaeklog  Valley  to 
the  Broad  Top  roni  basin,  n  number  of  oilier  shorter  aectlnna  were  mode 
ftloDg  selected  iMirtiuos  of  the  district  between  the  iwo  longcor  lines. 

Tho  results  of  Uio  messuremttnls  mad«  on  these  seveml  lines  of  survey, 
■nillclenlly  near  together  to  checit  one  another,  are  given  in  the  followiog 
!»gM. 

The  whole  bi-ight  of  the  vcrtl(ral  section,  from  Ihe  top  of  tbu  MalioDing 
■andatone  in  the  Coal  Hensures  down  lo  ibe  bottom  of  the  Trenlon  lime 
■tune,  la  elghtoim  thousand  three  hundred  and  ninety-foui'  feet  (18,894'), 
distributed  as  follows : 

'Carboniferous  Strata" at  kast.      3,77T 

Devonian  Strain. 7.  Ii75' 

Oriritanj  SRndstoDet 58'     — 18,3»4't 

Upper  and  Middle  Silurian 4.214' 

Lower  or  Cambro- Silurian at  least.      2,!)T0' 

This  section  would  therefore  represent  Ihe  record  of  a  shaft  or  bore  bole 
SJ  Dules  deep,  iunlc  frotu  the  surface  of  the  laud  of  the  Broad  Top  Coal 
Ba^n  at  Broad  Top  City. 

C  ABBON I P  BROUB. 

No.  xin. 

AUtghiins  Bioer  {LoiMr  Produrlive)  Coul  MetiiuTf 364' 

MT-  Mahoning  Sandstone.  A  white  cou glomerate  sand stunu, 
oootidiung  a  softer  shalj  muss  and  a  coal  bed 00' 

*T1te  baae  or  tbu  uarbonll^rous  being  in  dispute,  the  term  !■  berv  miute  to  In- 
oluds  the  PueoDo,  Vesperilne,  or  tlpiicr  Cutaklll,  X,  (or  rcanoua  cvlUL'tit  In  Uio 
MoU  on. 

tOeolDglBtiRiDjr  InglDac  the  Orlskuijr  In  tho  Devonian  or  In  the  .Silurian  a* 
Itaey  MS  proper. 

tT0B«t  llilH  total  the  menjurpinenls  of  Hie  rocks  oAoiv  lb o  Clinton  lower  olive 
■hale  at  Snltlllo  are  adUed  lo  tboao  at  Ibo  ruoks  btloir  ibul  borlnoii  al  OrblHmla. 


] 

306.  gnotlslotie  and  sliftle,  fontaining  a  »muU  btd  of  coal,  iu 
black  ilutc  and  shale,  a  short  disttinoc  liclow  the  bottom  of  tltn 
HahoDiii^  SaiidstoDO.  prubably  rrpraunliiig  Coal  £,  Upper 
Freepori.     I.oncr  port,  dlreiHly  nbovo  Ccal  D,  hard,  ntbcr 

mMtlTc  lilnck  bUic U' 

985.  C.«l  bed  D.  (lop  bench  minp  C) 8'1"  1 

904.  Hiaric  Ossile  slate  cunUiDingMaiiuaf  ooal  varj'- 

Ing  In  tbickoHss  fVuui  i  to  |  inch 0' 

Ses.  Ciml  beil  D.  (mhldlc  beiicli) 0' 

882.  Sin le  (?UD tain iai;  u  Blnttuiu  of  uuiililone  aboQtthe 

centre ,  3' 

981.  Cou!  bed  D.  (bollom  bench  >.        irecUy  fltoruf 

the  mbii'-i  unmeasured 8' 

900.   '-' ruhione  and  shale  ;  black  sin le  lower  part 437' 

858,   1      l!  lii^dC.  ttop  bench  mine  B) I'B" 

808.   1 1  iT'l  jmyiab-blaftk alate,  (varying thickness), .  .0'4' 
807.  (  Oil]  lied  C,  (tioitom  bench).    Fireclay  floor  of 

the  mill.--  iiniuniBUred 9'0" 

8S8.   Siin,1sl.tni?,  shale  and  slate WK 

38S.  CimlbodB.  {top  Ifvnoh  mine  A> 1'  0"  j 

8H.  Rook  andflrocUy I'  4"  1     *f 

ass.  Ct.nl  \x>a  B.  (bottom  bench) I'lO"  J 

SS8.  Saoditone  and  shale tX' 

951.  Coal  bed  A,  underlaid  by  a  carbonaceous  black  fire- 
clay, commonly  called  black  grarel 8' 

No.  XII 

PollHilte  (Serai)  CengleiaeraU  [miUtone  Grit.t 

Upjier  Member.  Piedmont  S'lndtlvne. 
MO.  Upiwr  mi'mltcr  consisting  of  three  parte,  upper  white 
and  rc<ldi><h  white  and  gray  liaggy  sandstone  and  conglomer- 
ate :  in  the  middk'  iiart  the  con  glomerate  predominates,  the 
pebbles  are  liir);cr  but  irregularly  distributed,  Ihe  strata  ex* 
hibiling  false  licdding  lo  a  marked  degree  ;  while  the  lower 
pari  ii>  C'imposed  princitully  of  thinly  bedded  and  conglomer- 
atic sand  slone 160' 

Middle  member  (Knnairha  SiBtr  Conl  Seritt). 

849.  Sandsioneand  shale,  '■        "       U' 

848.  Coal  (Fireclay  floor  unmeasured) 2' 

247.  Lcsii  mns-sive  gray  sandstone  exhibiting  false  bedding..     17' 

848.  Dark  gray  and  black  slate  and  slaty  sandstone T 

Ijower  member  (Cunfitomerate  proper.) 
24S.  Hard  (onssive  gray  Eaiidstone,  strata  fractured  in  a  per- 
pendicular and  also  oblique  direction  to  the  bedding,  surfaces 


'10" 


n.l 
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st&ined  and  (?oalutl  with  Terric  oxide,  contaitiiog  impressions 

of  calamites,  Icpldodeodra  leaves  and  Blgilkria 

244.  Upper  part  oinalaia  of  h  htird  maBsive  gray  and  wbiie 
s«nditone  and  ounglumemte,  llie  latter  predomiDalin);  toward 
Ihe  central  part  wlioro  tlie  pebblea  ara  large  ;  while  in  ibe 
■r  pnri  th^re  is  lees  conglomentc.  tbn  sandstone  becoming 
dnrk  gmy  nnd  tlaggy,  containing  niicHceotis  specks 


70' 


No.  XI. 

itiuehChvnk  (U'ltbral)  Red  Shale II 

Upper  Memlwr. 
24S.  Brownsiliciousandshaly  hematite,  varying  thickness. 

213.  Yellow  argillaceous  sand  ahnle  5  ±  feet 

S4I.  Yellow  and    greenish -yellow  flaggy  sandstone  with    ,cn, 

rilglit  alternations  of  green  argillaceous  shale  20  ±  feet 

S40.  Ib'd  and  gray  sandstones,  and  shales,  rather  flaggy  and 

a^tUccous ' 

[At  the  west  end  of  Wray'a  Hill  Tunnel.] 
236.  Very  soft  bright  red  shale 59' 

238.  Hard  grayish-red  sandstone  showing  false  bedding. ..      41' 
S3T.  Red  sandslone  containing  while  calcareous  seams  along 

pUnc»  of  false  bedding 48' 

330.  Sorter  red  sandalone 28' 

S&t.   Dark  grHylBh.reil  sandstone,  much  harder  and  exliibit* 

tng  false  bedding  and  perpendicular  fracture.- 14' 

234.  Friable  Bofl  bright  red  sandstone  and  shale 03' 

[At  lUf  east  end  of  Wmy'a  Hill  Tunnel.] 
Saa.  Panly  concealed,   Probably  composed  of  red  and  gray 

MOdsione  with  alternations  of  red  and  gray  shales  and  flags. .  300' 

282.  Probably  red  shales  and  sandstone ITI' 

Uiddle  member  (Mountain  Limetlona.) 

S3t.  Rod  shaly  limestone 3  ±:' 

330.  Re<l  shale  very  argillaci'ons 10  t' 

239.  8oft  argillaceous  red  shalo 5' 

2^  Uassive  silicions  red  limestone  (uoally  weathered)  con- 

tniniag  Trrabrittidit  RxmingeH,  6rammg$ia,  Strophodonla, 

BkimeAoruiUa S'S" 

SOT.  Very  Aoft  red  Bliale 2' 

296.  Rod  and  gray  mottled,  calcareous  shale  tconcretion- 

afjr)  cnDloins  CeatrontUa  3' 

833.  Rod  calcareous  shale  and  limestone 0' 

824.  Variegated  rod  and  gray  umssiTo  limestone. 1' 

S28.  Qmy  massive  limestone S' 

taS.  Red  Hhale 8' 

831,  Orfenisb-gray  argillaceous  limestone 4' 
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Ixiwer  memboi. 

aaa  Concealud 8' 

319.  Parll;  concealeil.     Probably  coniptiwd  iif  uusdive  red 
lilidoua  HondsLoue  ftni]  thule  witli  Alieru&tloDa  of  gray  sand- 

•tODe  aad  liaga. 114' 

SlB.  CiHtrw:  grained  greenlBb-grajKaudstoDe  overlaid  ti;  red 

tbaiu 8' 

St7.  Iluav;  argillaceous  gray  sand  sliale,  conchoidal  (mc- 

tnre  coDlaluiDg  streiika  ortioinalitc  and  inanganese '' 

816.   llcddlsh-gray,aaDdy  BlBte  colored  witli  ferric  oxide —       8' 
SIC.  Vury  hard.  Illaty  greenlah    ~   "   massiro  gandstoue. ..      T' 

814.  AlterDatlng  brittle  green  ai I  shale S' 

81B.   Hard,  dark-gmy  S'ktidy  aUtc 3' 

No.  X, 

Pocotta  (Ye'perUnr')  Brag  SiindttoTtt 31^^ 

Upper  luember.  , 

312.  Partly  onnwMilcd.  Coni]K)sed  for  lUe  moBt  piri  of  liard, 

oiarac  grHiaed,  masalTc,  brown  lata  .gray  and  gray  aitndstnnc. 

allcrnating  wlih  Uiiuly  b«dd«l  aud  Haggy  Bandalone ,  abd  ihalu 

of  llie  same  color.    Koar  Iho  tap  a  f^w  beds  of  red  shale  and 

sandBtont.'.. 580' 

[At  the  west  end  of  Sideling  Hill  toiinel.} 
311.   Maoitive   gray   sandstone  surfarca  coated  Willi  ferric 

oilde 8' 

310.  Alternating  moaslvc  gray  and  grceaiBh-gmy  sandstone 
containing  a  lircivc   inch  seam  of  black  slate  showlilg  im- 

presaiiins  iif  minute  plants 22' 

Middle  niemher,  upper  part. 
[Neir-  RiviT  Coal  Striii). 

200.  Miisslve  gray  Bandstoneeontaining  thin  partings  of  coal.     23' 

208.  Gray  argiilftceous  sand 5" 

207.  Coal  (seam  No.  19) "i" 

20G.  Soft  greenish -gray  iiiicaceous  iliale 1'3" 

205.  Light  gray,  masaive  sundslunc  containing  tliin  plates  of 

coal  and  micaceous  specke 5fi' 

304.  Sandstone  containing  thin  partings  of  coal 1' 

203.  Soft,  loose  sandstone  containing  scams  of  coal,  running 

irregularly   through  the  mass,  ftmounling  in  all  to  about  5 

inches 6' 

202.  Massive  sandstone  containing  in  its  lower  part  plates 

of  coal 12' 

201.  Poor,  bony  coal  (Seam  No.  18) 2" 

200.  Sandstone I'O" 

IBO.  Argillaceous  sand y       , 

108.  Coal  (Seam  No.  17).  maiimura  thickness  9  inches. ...         3" 
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107.  Argillaceous  sand  containing  plates  of  coal 

I9S.  Gmy  sandstone  coutuinlnir  between  tlie  strata  a  gre&l 
du&l  of  loose  sand 1 

193,  Qnty  sandstoDC  conlaining  nodalcs  of  pyrites  And 
pistes  of  coal  la  tlie  upper  portion  of  the  mass. '2 

104.  Coal  Ter^  much  broken  up.     (Beam  No.  16 ' 

1D3.  Sandstone  containing  nodules  of  Iron  pyrites 

198.  Coal  I  Seam  No.  15)  ;  brilliant  lustre,  rliombolieilml 
fracture,  rcscmliling  bituminous  coal   

101.  Sandy  areclay 

lOO.  CoaUSearaNo.  U) 

180.  Sandstone  with  thin  partings  of  coal  in  Hie  lower  por- 
litm 

188.  Sandstone 

187.  Fireclay 

180.  Shaly  sandstone i 

198.  CoftKScara  No.  13) 

181.  Alteniating  shaly  and  uuLssive,  gray  sandstone 

188.  Poor  bony  coal  (8eam  No.  13) 

18S.  Shnly  sandstone 

191.  Coal  iScam  No.  11)  ;  vary  mucli  broken  up  and  osso- 

eUta]  wtib  red  sand 

180.  Sluvly  sundalone 

170,  Coal  i.Sifam  No.  TO)  maximum  lUickneas  6  inches. — 

176.  Bholy  sandstone 

177.  Coal  <8cam  No,  0)  

178.  Shaly  siutdstone 

175.  Coal  with  sandstone  above  and  below  (Scam  No.  8) 

174.  G  my  sandstone ! 

ITS.  8t«ol  gray  sbalc  of  a  greasy  lustre 

17!.  Coal  (Scum  No.  7) 

171,  Fire  clay 

170.  Sandstone 

190.  Conl  Stum  No.  0> 

168.  Sandstone 

IQT.  Coal  <  Suam  No.  Q)  resembling  very  mucb  specifflons 

(kwn  3I(>ntgomcry  County,  Virginia 

106.  Soft  sandstone 

16S.  Coal  (Seam  No.  4) 

104.  Sandstone- containing  loose  brown,  argillaceous  sand, . 

168.  Loneu  sand  shnle.  surfaces  coated  with  aciculnr  crys. 
I4la  of  Bulphate  of  alumina  formed  by  the  decomposition  of 
pyrites 

163.  Cuul ;  very  mncb  broken  up  by  false  bedding  and  con- 
taining a  frcflt  deal  of  iron  pyrites  (Seam  No.  8) 

101.  MiisBive,  gray  sandslone  having  a  rhora)N>bedral  frac- 
ture uid  containing  Bpeeks  of  slate  and  ferruginous  matter 


Aahbuner.] 

180.  Coft]  (SeuD  No.  S) ;  very  mncli  broken  up  by  talae 

bedding , 1" 

U9.  Soft,  gny,  slutly  siiniLilono  exhibiting  tklso  bedding. .      C 

168,  Poor  bony  co!l]  (Suam  No.  I) V 

Hi<Mle  member.     Loner  pnrt. 

197.  Soft,  black  aluiii.'  cmlnlnlng  plates  of  coal  and  impres- 

Bloni  of  minute  plnnla,  aurracua  atatnod  witli  ferru:  oxide  -,  al- 

temaUng  wllhaflric  graiocd  conglomersUi  containing  mica- 

ceoiu  apeckg. 95' 

106.  Tellowiih-gmy.   argillaceoua   ehala   cont^ing  tbin 

plateaof  coal.    SttrToces  sbowing  en  sidoe." SV 

1S5.  Sandatoite 9' 

104.  Black,  carbrautceons  alate  enclosed  in  liard  muaiTe 

aandaloue S" 

1S8.  Hard,  maaoiTe,  gray  aandatone 17' 

1S2.  Hard,  ctHiglomeriUc,  Ugbt  gny  aandatone  containing 

a  few  aitematlona  of  black  alate 61' 

101.  Hard,  maadre  aandatone  attematlng  with  gny  ilaty 

mlcaceoua  sandalone 4S' 

150.  BofV  gny  akale 1' 

149.  Aliemating  dark  gny,  flaggy  and  slaty  sandstone  ooo- 

lalniug  micaceouB  scales S8' 

IIB.  Dark  gny,  argillaoeotu  shale  with  Ulcy  Itistre. SV 

147.  Dark  greenisb-gny  shale,  with  talcy  Itutre,  conbdn- 
ing  aciculnr  crystals  of  sulphate  of  alumina  formed  by  the 

ilocom[>osi(icin  of  pyrites 10" 

I4C.  Siill.  blacli  slate 3" 

14">.  Miissive,  gray  sandstone 3' 

1-W.  SoO,  jmiy,  argllliiceous  shale 5'G" 

143.  Mii"ivc,  hard  gray  aandatone 2')' 

143.   Fin<;  irndiied,  Ughtgray  conglomerate  alternating  with 

tliin  Htmla  of  black  micaceous  sandstone t:<' 

141.  Fine  grained,  dark  grny,  argillaceous  sliale  alternating 
with  n  liiir<1,  gray  sandstone  intersi ratified  with  a  black  tni- 

caceoiis  siindatonc 2C' 

140.  Massive,  flinty  gray  sandstone  alternating  with  yellow- 
ish-gray sniidstonc  showing  false  bcd(iing 17' 

139.  8<)ft,  gray  shale 1'3" 

138.  Hani,  gray  sandstone I'S" 

137.  Soft,  grayshale I'B" 

136.  Soft,  yellowish  gray  shale  of  a  lalcy  lustre 1'6" 

135.  Very  bartl,    massive  liluisli-gray  sandstone,   with  oc- 
casional aeams  of  a  lead-colored  cluy 4' 

134.   Hard,  massive  pray  sandstone 13' 

133-  Gray  slaty  sandstone 10" 

132.  Carlxinaceous  shale 5'' 
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131.  Gmy  shale 8" 

180.  Black  cobI  alate 8" 

129.  Qray  sand  shale S'i" 

188.  Black  slate 4" 

187,  Bard,  matBlTe  gray  saDdBtone  tilteniating  with  yellow- 

Irttgny,  nrgillaceous  sand  shales IS' 

Loner  Member 
196.  Dark  bluUli-gray  slaty  sandstone  allernnling  wiili  « 

■htlo  of  close  texture 2^' 

ISS.  Alternating  gray,  green  and  yellow  shale i5' 

134.  Qreen  ahole  con  lain  ing  Ci/prieardina  &ad  OrthU.  ...  !>' 

[At  Llie  East  end  of  Sideling  IIIll  Tunnel,] 
laS.  I^trtly  coQcesled.    AiU'rimting  as  above  but  solter. ...     35' 
193.  Hard,  coarse-grained  reddbli-graj  sandstone  nlcerna- 

ting  with  son,  yellow  sandy  aha le 106' 

191.  Coarse-grained  yellow  sandstone.     Surfaces  stained 

wtUi  irou,  alternating  with  grayish-brown  sandslune  1*2' 

ISO.  AilernBlbg  yellow,  gray  and  green  shal;  saudsloue. .     44' 
110.  SotX  yellow,  sandy  shule  interairatified  Willi  a  gray 
Ibggy  aundatone,  alUirnaling  with  a  bruwn  aaudatone  contain- 
ing micaceous  specks. 00' 

118.  Flaggy  olive  sandstone  alternating  with  a  grcctiisb- 
gray  sandstone  containing  iron  concretions.  Parity  con- 
cealed      43' 

117.  Portly  concealed.  Soft  green  and  olive  san<lBtoDe  alter* 
Dating  with  soft,  yellow,  Qaggyand  hard,  massive  gray  sand- 

le  containing  ferruginous  apecks  and  having  a  distinct 
rhombolicdral  fracture 440' 

Devosian. 
No    IS. 

CaUkiU  {Pomnt)  Red  Sandttonr S 

110.  Concealed.  Probably  comiwsed  of  red  sliali^  and 
tandatone  nlternnilng  with  white  and  gray  sandstones ITS' 

IIS-  Oreenish-gray,  slaty  sandstone  containing  micaceous 
apecks  alternating  with  soft,  bright  red  shale 100' 

114.  MoBsivc.  coarse-grained,  nnldlsh-gray  sandstone  alter 
n&ting  with  red  shale  and  sandstone 136' 

118.  Very  slllcloiia  brown  hematite,  thickness  undeter 
taitied,  but  variable 

112,  Partly  concealed.  Consisting  for  the  most  part  of  red 
Haggy  sandstone  and  shale  alternating  with  massive  yellow. 
gny  sod  while  slmly  sandstone 1530' 

111.  Red,  eaody  and  argiilaceous  ahalei  lower  part  contain- 
FROC.  AMBR.  pmLoe.  BOO,  XVI.  99.  3k 
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76.  Same  in  clmniPler  as  No.  7(1,  but  with  the  santblone  pro- 

dominaiing. ■    BO' 

74,  Dark  (dive  shall)  conWlnlng  aatnmoT  siialy  gandstone, 

■talaed  tiriglii  red  willi  ferruginous  mailer.  SO' 

7».  Olive,  reaanil  yellow  shale 10" 

78.  Gray  aantklonewltlin  Ten  alternating  txMjsofulivestialo,     S5' 
71-  Fine  grained,  greeniab-gray  annilstuae,  Id  wnma  from  4 
to  6  Incbes  Uiick,  alternating  with  fine- gmlned.  olive  (lastle 
■late 85' 

aeru»«e  (Cadrnl  ITmt»ry  8laH 823' 

70.  Purtl/ touccalcd,  Olive  slaty  nud  alint}'  8i\m)slone  al- 
taroatlng  nilh  bniwDiBti  icray.  flaggy  Kandaumu  and  a  fen 
bedi  of  olive  Bhalo ...'. .'. IW 

09.  Light  olive  Mid  gnenlBh-gray  arglllaceoiia  ahale  and 
■lata 75' 

68.  PaKlf  concealed.  ProbaUy  Hune  in  cluracter  u  No. 
60 IW 

07.  Daikolire,flMile>Utew)lhoccutoiMlMtmuorii  bright 

broiTn-caloredMudHon«,au>4inchee  thick 60' 

Hamilton  iCadmr)  Shalti S3S' 

06.  Partly  concealed.  Conalatlng  for  the  meet  part  of  gray 
sandstone  flags  and  atuloe  containing  foastU  a*  In  No.  65,  but 
not  as  abundant 250' 

65.  Upper  iwrl,  liiird,  maBBive  greenish-gray  and  flagpiy  olive 
sunilsione,  lovvvr  purl  light,  olive,  aiaty  sandstone.  Siirfiices 
very  niucb  stained  with  iron.  Contiiins  :  Ariealoperlta  prin- 
i-epe,  ChoiteU»mucronaUi»>\nAcorottat-i,  Qrammyiiia.  Spirifer 
granulifcTa  and  inurroiuitiit,  and  Teatatvlilei.  Alga  mori' 
particularly  Bpirophyton  fii-idagalli 85' 

04.  Partly  concealed.  Consisting  for  the  most  jmrt  of 
massive,  gray  and  lia;igy  sandstone  alternating  witb  beds  of 
thinly  iaminiited,  flssile  shale  ( fossil iferous) ittO' 

63.  Thin,  gray,  calcareous,  flaggy  sandstone,  and  scams  of 
green ish-gniy.  iVagile  sandstone  alternating   with  gray  and 

dark  olive  shale IDO' 

Mareellui  iCadenf  Loaer)  Black  Stale STV 

63,  Partly  concealed.  Composed  principally  of  gray  and 
lirown  shale  allemating  with  flaggy  and  slightly  cftlcarcous 
sandstone '.!00' 

61.  Argillaceous  gray,  olive  and  brown  shale  very  much 
atftined  with  iron  and  bituminous  matter 200' 

60.  Partly  concealed.  Consisting  for  the  most  pari  of 
brown,  gray  and  l)lack  argillaceous  ahale  with  occasional 
seams  of  sandstone 171' 


flB.  Griy,  sluily,  argilliiccous  lioH-sionu   iilte muting    wiih 

{.\»hburn(tr.                        1 

20' 

100' 

180' 
4' 

58.  Black  fisail.^  slate  uikI  aliale.  aurfucea  »erj  much  atained 
with  iron  and  conted  Willi  biliiminous  matter 

57.  Black  alaie  and  bniwu  sliale,  surfacea  sUlned  wiUi  iron 
&nd  cnnteil  with  Ijituniinoua  mullpr  ;  the  shalo  in  the  loiver 
pan  dirocily  alHJve  ilic- irun  ore  bud  is  very  argil !»cw>iw 

5S.  Dark  blue  limestone  coniainiDg  seams  of  calclle 

4' 

2' 
2' 

V 

I' 

V 
28' 

5' 
ID' 

ry|.refienlr.l 

53.  Dark  blue  argillaceous  limestolie 

68.  Dark  bluiaU-gray  lime  shale  and  light  olive  calcareous 

01.  Dark  greBnish.gray  lime  shale 

SO.  Concealed.     Shaly  limestone  (!) 

<9.   Dark  olive  calcareous  shale  easily  weathered 

47.  Fragile  dark  ollre  and  yellow  arglllaceons  limestone. . . 

U.  Se-hoharit  and  CavdagalU.  both  wanting,  but  perliaiw 
by  clay  and  aliale  on  top  of  the  Oriakany. 

No.  VII. 

43.  Upper  part  ocheroua  clay,  lower  pan  coarse  grained  fer- 

12' 
13' 

81' 

43.  Coarse-grained  arenaceous  anndslone  more  fragile  than 
■boT*  and  breaks  into  more  irregular  shapea.     Mass  stained 
with  ferruginous  niaitor  and  surfaces  conted  with  red  hemnlite. 

Bpirif4r  arrtdus.     Oriskany  hermatlte  ore   bed,  locally  de- 

Bll.CRIAN. 

No.  VI. 

^kMHflutly  concealed.    Upper  part  composed  prlDclpally  of 
^^^^M|(Uac«oui  limestona  with  probably  a  few  beds  ufirys-' 
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UtUse  IlmMtiMie,  wlul«  (he  tower  part  is  made  np  priacipolly 

«fUMlaU«r.   80' 

41.  HuilTe.  lUrk  blue,  crjslalllne  limestone i2' 

40.  XaariTe,  tHa'itk-gny  limestooe,    p>ru    of  which    ar* 

cbuwurised  bf  a  coochoidal  fracture MK 

8S.   Xuaive,  bro«Fnicli>praj,  and  blue,  crjstalline  limestone 

cnntaiTiIni;  aUemaling  beds  of  gnj  shale  llmpatODe 20' 

S^.  Mauive,  graj-,  crystalline  anil  dark  blue,  argillaceoiu 
c  with  occauonal  beds  of  tight  gi«y,  shaly  limestone 
t  ahale.  Containi:  Antrfularia,  Alemlitei  minima, 
1  Umii,  Orthit  oblaia. 
Mail*,  Attyiotpongia, 
Atrfpmt  ..Ufn,  ilenita  areuata, 
ArrMM        >  r»~t XapArenlit BO' 

Wf-  •MO  Ctmtnt  Bed* SSlf 

S7.  Pwtly  c  "  Jie  most  part  of  blue 
and  gT»v- UilBi  imesloae 150' 

as.  K  «oiu  limestone  tliinly 

lautlM  ininchoidal  fracture...   tlO' 

SS.  mm^i-\  ,niy  limeaione,  aurface^ 
eoaUdwWlfti  >  4«>wlng  '■  si icken Bides. " 
AImi  ODBtaina  I  clevTa^.  Jjower  pari 
««taliia  liiiprb_.~_  .^..^  1..^  bivalve  sheila 30' 

54.  Partly  concealed,  ciimllar  to  No.  30  but  contalniog 
limeihale 60' 

:t3,  MasdTe  bluiah-gray  limestone  altemating  with  statj 
argillaceous  limeaione  and  green  and  yellow  calcareous  shale.    50' 

32.  Partly  concealed.  Principally  yellow  and  gray,  argilla- 
ceou)  lime  ihale 60' 

31.  Gray  and  bluish-gray,  ilaty,  argillaceous  limestone  and 
ahalf '. 20' 

90.  Thinly  laminated,  blue  and  yellow  argillaceous  time- 
ttone  alternating  with  gray  lime  shale W 

99.  Browniab-gray  and  gray,  slaty  limestone  coalalnlng 
•eama  ofcalcile W 

28.  Blnisfa-grsy  slaty  limestone  and  lime  shale 20' 

0»»ndQga  {SaUna)  (StaUnt)  MarU 440' 

97-  Tellow,  brown,  gray  and  green,  alliaceous  and  csica' 
reooa  shale 20' 

Ml  Partly  coitcealed.  CcHnposed  principally  of  olire  and 
gray  nlcareoos  shale 50' 

35.  Gray,  shaly  limestone  alternating  with  olive,  calcareous 
shale 100' 

24.  PartljooDcenlad.    Compoeedforthemnstpftrtofyellow 
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and  greea,  citlcareous  shale  altornaliag  wilU  red,  argil l.iccoud 

shftie 70' 

S3.  Partly  CUD cealed,     Compoaed  Tor  Ihe  most  part  of  green, 

yellow  and  grayi  calcareoua  sliale  alleroating  with  red  eliale.     150' 

22.  Ullrc  aud  gray,  calcureoiu  shales  witli  a  few  allerualiag 

twdsorred  shale SO' 

No.  V. 

Clinton  iSurgent)  Bed  SJiaU IHS' 

81.  Rod,  gandj  shale  contalniog  irregular  deposits  of  green 
ahale.    The  red  shale  ia  moresiUciouaand  maasivc  towanlihc 

upper  part,  where  It  exhibits  a  rhombohedral  rracture 120 

30.  Partly  concealed.  Probably  <:oD)posed  of  red,  argilla- 
ceous shale  coDiaining  alternations  of  green  and  gray,  cal- 

■eous  shale 100' 

19.  Red.  sbaly  sandstone  coDtainiog  irregular  aeaius  of  cal- 

ciU:,  becumiog  argillaceous  toward  the  boitom 50' 

CliMaii  upper  Oiiee  Shale 162' 

13.  Orny.   olive   nnd  yellow,    t.'alcareous  shale  contaiDing 

seams  of  blue,  fussiliferoua  limestone SO' 

IT.  Olive  and  olive- brown,  argillaceoua  and  calcareoua  shale 

ooDialning  seams  of  blue,  fi-Bsiliferoua  limestone 80' 

18.  Bimilar  to  No.  IT,  but  containing  more  seams  of  lime- 
stone toward  the  bottom 40' 

15.  Blue  and  gray,  nrgillaccous  limestone  alternating  with 
dark  olive  ehnle  ;  tower  part  composed  of  tight  yellow,  argilla- 
ceous lime  shale,  forming  the  hanging  wall  of  the  fossil  ore 
bed.  The  Clinton  upper  olive  shale  contains  the  following 
fiwsils,  more  particularly  in  the  lower  part :  Atrgpa  rttkularii, 
Btsriehia  lita,  ButholrepkU  graeHU,  Dalmania  tirnuluTui, 
Homalan-ilui delpMnoeephalut.  Orlhia altgantula,  Plaiyottoma 
tttagareruiii,     Pterinia    tmaetrala,     RhynahoneUa     ntgUcta, 

atrophomtna  rhomboidalU 12' 

Clinton  Oft  Rotk* 53' 

U.  Upper  fossil  ore  bed 10" 

18.  Red  sandstone  and  white  shale 13" 

18.  Lowerorebed H" 

These  are  assorted  to  be  safe  average  thicknesses  of  these  three  beds,  by 
H.  Q.  H.  Tarr.  Superintendent  of  Koek  Hill  Iron  and  Coal  Co,  at  Orbisonia. 

11.  Oiv  S'lndttone.  Its  upper  part  ia  composed  of  massive, 
yellow  sandstone  under  ore  bed  at  Rockhllt,  while  at  Sallillo 
the  upper  part  is  very  calcareous.  The  central  part  is  com 
posed  of  yellow  and  green,  fossiliferous  sandstone  (criuolit 
■tems)  alternating  with  shale,  while  the  lower  part  becomes 
much  more  massive 50' 


«.  IMhCp 
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3-t-t*-y  irwr     Km.i>i 


■.f.-T^.tn  rrsT  laii  bJack  bK>  ii«tfc  put*  rerr 


■Itemktinj  with  Mue,  cslcareotu sbale  pwticolarlj  toward  its 

upper  limil 500' 0> 

Ci(i;(^<rotii  (^arf>ral)  Magnenan  LirTuttont. 
1.  MuMlvir.  light  liluuih-graj,  nugoesUo  limestone.    Upper 
part  only  exiKxed,  lower  horizon  below  lurfoceof  eroeioD — 

No.  I. 
Poltdam  S'lttditom  btloit  tht  prettnt  tvrfaee. 


Noi'Bii  lo  iiplaia  the  a!ioM  Stetion. 

Tlk«  Scctton,  aUhou);U  tk  uoniinuous  one  of  Carbooirerous,  DevoniAo  and 
9ilurlnn  Blntu,  ia  sutxlivided  iok)  group*  which  represent  Ibc  luDg  siQce 
nooguixed  imd  st^iicrally  nc«opted  fonnatione  ur  tlic  Stale  Qenlogical  Re- 
pons  i>r  New  Jersey,  FennBylvaDla  uid  New  York. 

Tlit^  urii,'inal  aanilii^riDi;  or  Uiese  ronnHliona  Traui  I  to  XIII  b  Uie  oldest 
ttt(!inpl  nl  a  subdivision  of  llie  Palieozoic  syatein,  having  Iwcn  nuide  in 
1883.  The  numbers  were  used  oh  a  pmvlglonal  nomenclature  iu  pulitisb- 
ing  the  djinuiil  Reports  of  the  First  Surrey  of  Pennsylvania.  Tliey  have 
been  iu«d  more  or  less  in  all  Bubsequcnt  surviiyB  by  guologjsu.  They  are 
retained  lu  this  section  oa  convenient  symlHtle  fiir  ready  reference,  although 
tbey  have  iost  much  of  ihelr  lithnlogical  and  still  more  of  Ihcir  |Mltcouio- 
If^eal  value. 

The  geographical  nomenclature  of  the  New  York  Final  Report*  of  1S43 
•nd  18-14.  ae  well  as  the  more  poctii^al  names  sncrwarOs  nd(>pll^d  by  Profei- 
(or  Rogers  for  his  Geology  of  Pennsylvania,  published  in  ItSIiS,  are  given 
wlUi  the  numbers,  altboiigli  the  formalions  to  which  Ihey  have  been  as- 
■igncd  do  not  in  all  cases  exactly  correspond  as  to  their  upper  and  lower 
Umlta. 

Some  new  names  will  also  be  notice<l,  chleSy  near  the  top  of  the  aeclioo. 
Pottivillt  Congloiiwate.  M'tueh  Chunk  Il«<l  .VAub  and  Paeoiio  Sajuini-in« 
are  geographical  synonyms  for  SII,  XI  and  X. — or  for  Serai,  Umbral  and 
VMp»riine, — proposed  by  the  pruscui  Stale  Geologisi,  to  fill  the  gap  at 
prceent  oiisting  in  the  Baoi/riipltt'eal  nameitelalurf  of  the  Pala;ojioic  rocks 
between  Ibe  Calskill  Formation  and  the  iileghany  River  Coal  Mcasurue. 
As  IX  and  X  together  make  Up  the  mass  of  ihe  Calskill  Mountiuna,  yet 
hsve  always  been  regarded  a*  separate  formatiotis,  and  as  there  Is  a 
goologlcnl  objection  to  distinguishing  thorn  as  Lower  and  Upper  Cnlskill, 
the  hcc  that  X  constitutes  Ihe  mass  of  the  Pocono  Mountains  in  Penu- 
•jlvanla,  has  been  taken  advantage  of  to  provide  it  with  an  analogous 
geographiual  and  euphonious  name. 

llnuch  Chunk  and  Pottsvilie,  where  XI  and  Xlt  liave  their  maximum 
devulopmunt,  are  important  and  well-known  places,  and  there  seems  (o  be 
0  TOlId  olyeclion  to  applying  theae  names  lo  thoae  formalions. 

Much  lower  down  In  the  Section  a  subdivision  of  the  Lower  Ilelderberg 
gitnip,  a  limestone  formation  of  unusual  thickness,  is  named  from  the 
bofwigh  ofLewistown,  one  of  Ihe  most  important  place*  on  the  Junlale 
Rtrer,  where  this  limestone  attains  its  maximum  of  size.  A  s|>ecint  name 
for  the  limestoue  is  called  for,  because  It  cnnnol  yel  be  certainly  tdeutlQed 
wjlh  any  epecial  one  member  of  the  Lower  Helderbei^  Series. 

lo  the  thicknesses  nsaigned  to  Ibe  divisions  and  subdivisions  of  the 
Section,   it  must  be  understood  that  they  were  obtained  partly  by  direct 
PBOC.  AUBR.  FHILOS.  SOC.  XTI.  99.  30 
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XII.    Potlnillii  I.S«rtit)  Conalomeritit,  (ATi'liiiune  Orii). 

Upper  member  (PledinonlBandfltono)  No.  350 W 

Vlddle      "        (Kalmwl>aRive^Be^leB^  Nob.  240,  48.  47.  46..       41 
(No.  XII  proper)  Noa.  245  and  244 61 

1.  Th4  upper  mvmbtr,  or  (Piedmont  sandaione)  cnmUU  of  three  pun*  : 
upper  white  and  reddisb-wblte  imd  f^roy.  flaggy  saoditone  and  cooglomer- 
•t* ;  in  the  middle  part  the  congloiuenkte  prcdominalea.  the  pebbles  here 
k^Dg  the  largest,  but  very  irregularly  distribuled.  while  Ibe  strata  tlicm- 
•elves  eiliibic  false  bedding  in  a  marlicd  degree.  The  1owi>r  part  of  tbia 
niembtr  is  composed,  principully,  of  thinly  bedded  and  coDglonieritic 
W^datime. 

Ttie  beds  of  coaglomemle  do  not  seem  to  1m  peraiatent.  It  would  appear 
U  if  B  bed.  in  force  in  one  locality,  feathers  out  ftom  a  centre  of  mmimum 
Ibicknesa  in  all  directiona  and  disappears  entirely,  -while  an  upper  or  lower 
oonglomerale  bed  baa  i[a  minimum  tbickness  at  the  very  locality  where  the 
otlier  ii  at  its  tblclceat. 

Dr.  Newlierry,  in  Vol.  II,  Geology  of  Ohio,  p.  107,  BUggOBta  the  origin 
or  the  conglumemie  In  No.  XII  as  being  due  tu  icebergs.  Hesays,  "From 
the  similarity  of  the  depoaita  now  being  made  by  iceberga,  over  various 
ponioos  of  ibe  sea  bottom,  with  those  made  by  the  same  agency  during 
the  Drift  Poilod,  and  of  tKith  to  the  maleriata  composing  the  carboniferoua 
conglomerute,  I  have  auggesled  llie  posBibilit;  that  Ihey  mighl  all  1>e  pro* 
dncu  or  the  same  agency.  In  tbia  view  the  conglomerate  should  be  cnni- 
puml  with  the  kamea  and  eskcrs  of  the  drin.  This  theory,  however,  ia 
not  insisted  upon,  bui  la  simply  a  suggestion,  which  bos  sprung  from  n 
«oa*ictIun  of  the  entire  inadequacy  of  any  other  solution  of  the  problem 
yet  offered." 

I.  Tht  middle  laember.  or  Eanawha  River  Coal  Scries,  so  named  from  its 
gK*t  development  along  the  Eanawha  River,  in  West  Virgioin,  consists 
tf  midatoneB  and  shales  coniaining  a  scam  of  coal.  No.  248,  alioul  2  feet 
tUck,  which  rcprcseots  undoubiedly  the  Mount  Savage  coal  bed.  Thia 
Hi  of  beds  resembles  strongly  in  general  cliaracler  the  rocks  of  the  lower 
prodnctive  coal  measures. 

The  coal  bed  No.  S48  is  overlaid  by  saodstoDe  and  ehale  No.  349,  and 
underlaid  by  massive  gray  sandstone  No.  247,  exhibiting  false  bedding, 
with  probably  a  bed  of  llreclay  between  tlic  sandstone  and  coal.  The 
MWn  was  located  in  many  places  on  Wray's  Hill  and  Rocky  Ridge,  but 
there  woa  only  one  locality  (Rocky  Ridge,  west  end  of  Wmy's  Hill  ton- 
ael)  where  its  thickness  could  l>e  delerniined  and  It  was  Impossible  on  ac- 
eotinl  of  water  in  the  opening  to  ascertain  the  exact  nature  of  the  under- 
Iflng  aiTBium. 

Ka  S4S  at  tlie  bottom  of  the  middle  member  Is  7  feet  thick  and  (IT  fbet 
btlow  the  coal  seam)  Is  composed  of  dark  gray  and  black  slate  and  slaty 
MOdnoQe  :  the  slate  predominating,  A  small  seam  of  coal  was  reported 
'to  hKte  been  found  in  the  black  slate,  but  it  b  a  liltle  doubtful,  as  no  traces 
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of  its  existence  could  be  found,  nlUiitugb  some  puts  of  QtB  M 
s«em  to  be  sllglitly  carboDMWoue-  Tlie  wliolc  niomber  is  quiu  m 
■nd  t»uUiiis  a  grvM  divl  nf  oxide  uf  Iron,  which,  on  weathering,  n 
the  iinrtiicF«  ot  the  strata  »r  a  dull  brown  color. 

3.  The  lever  memlur,  or  Cungl'imFmle  proper  \»  for  the  upper  Uq  te 
coDipiiscd  of  (No.  84G)  liard.  mafsira,  gray  eaDdston*  ;  the  eurftoM  Ul 
very  uiucli  coated  willi  inm.  »nd  Uie  laT«n  contain  n  grvat  autnj  Bonl 
imprn«i(>D«  (Icpldodendm,  nil]uniie9  and  nigillarfa), 

The  remaining  TO  fiwt  ul  ihiB  member  cnnsista  { In  the  nppcr  part)  oT  a 
hard,  miBBlTc,  gray  and  white  Kindatooe  and  mnglomorate.  lb«  lalMr  ^ 
dominailDg  lowarU  the  centml  pa.  « the  pebbles  are  larger.    Id  fkt 

loner  pnrt  th^ro  is  less  conglomcra.  -.  sandatone  becoming  dark  ff*j 

aud  flaggy  and  containing  mlcaceoui       rks. 

A  careful  study  of  the  suctiun  rerti„.  itme  Tery  sh&rp  horizons  twiircca 
Bandsloae.  shale  and  slaU;.  and  rosl  ar  aandatonc,  conveying  lli«  iJfa  of , 
BUilden  and  ^uat  changm  ufthit  cui  as  attending  the  deposit. 

In  Clinton  county,  in  north  Mnin..  .  .  unsylvania.  [  have  measured  tb« 
cunglcnuenlc  (probably  lower  member)  and  found  it  only  25  feci  ihicfc 
To  the  south-wcit  of  BrondTup  the  series  expands  very  rapidly.  lhe«ipvi> 
»ion  talcing  place  In  the  middle  member.  At  Puttsvilte  No.  XII  is  1030' 
thick. 

0[i  tti«  Kannwija  River,  In  Haleigh  Co.  Wcat  Tirginia,  Prof  W.  K. 
Fontaine  reports  the  following  orcilou      iliiman's  Journal.  April,  18T<)t 

Upiter  conglomerate  ISO  to  2O0  fci't  I     ?)t. 

Kanawha  coal  series  (Fontaine's  New  River  Series),  composed  of  nnd- 
st<incs,  slmlea  and  slati's,  containing  nine  seams  of  coal,  whose  aggwgsie 
thickni'SR  is  20  feet.  The  coals  occur  in  the  centre  and  toward  the  (op  of 
the  scrit's.     Thickness  067  feet. 

LowiT  conglomerate,  Ihickocss  60  feet. 

The  tliickiiusB  of  the  upp<^r  and  lower  members  at  Broad  Top  and  on 
the  Kiinawlia  Hiver  is  the  same,  while  the  middle  (coal-bearing  Bwau) 
on  the  Kanawha  is  24  limes  thicker  tlian  the  same  series  at  Broad  Top, 

A  number  of  years  ago  Prof.  Lesley  reported  on  two  workable  bfils  of 
coal  in  Montgomery  county,  Virginia,  and  his  discovery  of  more  tbsn  ■ 
dozen  coal  beds  along  the  western  flsnkof  Peak  Mountain  in  Wylhe  CoanlJ, 
in  No.  X.  and  named  Ihc  coal  series  after  the  New  River.  This  name, 
lake"  precedency  of  Prof.  Fontaine's  name  of  New  River,  applied  in  recent 
puhlicaiions,  to  the  Conglomerate  coal  series,  of  No.  XII  which  Mr.  Lrt- 
ley  therefore  proposes  to  call  the  Kanawha  River  series. 

No.  XI.     Mnueh  Chunk  (  Umbral)  rtd  $hat4. 

Upper  member  (shales  and  sandstones)  343  to  333. OIO'l 

Middle      "       (mountain  limestone)  23Ho231 40' |  IIM' 

Lower       '■       (shales  and  sandstones)  330to313 141'j 

1.  r^^  vp;i«r  m«»if>«r  is  m.ide  upof  redshalesandsandstones,  with  ail«r- 
nations  uf  gray,  flaggy  sandstone  and  shale-  Its  upper  limit  is  well-defiDed 
by  a  gray  mottled  carbonate  of  iron,  No  248,  wltich,  along  its  out-crop  bi» 
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<lKea  oxtdLced  by  the  action  of  the  atmosphere,  and  is  ehaDgi^tl  froai  a  pro- 
iD-carbonate  of  iron  lotu  n  brown  peroxide. 

In  many  places  on  Wray's  tlllt  iu  Tiidd  and  Carlxin  TuwdbUIiis,  the 
blocoom  of  the  ore  bed,  aloog  ita  outcrop,  is  a  tilicious  and  ehnly  brown 
bemalite,  ixud  tin  Iron  Knob,  Oirvclly  to  the  suuth  or  Wray's  Mill  lumiel, 
loose  fragments  or  the  ore  were  TounJ  as  a  very  slljcious  brown  licmalile 
•Mocittied  with  and  containing  pieces  ol  red  and  green  shale. 

Tlie  lower  limit  of  ibis  upper  meuiber  ia  placed  on  the  red,  shnly  limo- 
Iftone  of  the  middle  mcmlicr.    The  three -fold  chavuciurof  the  nppur  mem- 

r,  which  ProfetuoT  William  B.  Hogera  mentions  as  twing  everynliere  (lis- 
eernible  iu  Virginia,  is  to  some  extent  to  bo  noticed  lier«,  for  we  have  the 

per  309  tvei  formed  of  variegated  and  Hltcrnaiing  red  and  gray  atndatones 

d  shale  ;  directly  below  (his  S34  feet  of  harder  strata  com|>osed  princi- 
|Mlly  of  gmy  and  red  stuidBtones,  flags  and  shale  the  upper  part  exhibit- 

g  fUso  bedding ;  while  the  177  feet  immeduileiy  above  the  limestone  are 
«  up  of  red  shales  and  sandstones,  the  former  predominating.  Wo  Uien 
bava  lhL<  tbilowing  sub-divlsionB  of  this  upper  member : — a,  tcom  Nos.  243 
lo  SSQ  inclusive  .—b.  from  288  to  233  i— «,  233. 

The  No.  343  seems  to  be  a  persistent  associate  of  the  overlying  ore  bed, 
U  ia  extremely  argillaceous  and  at  times  seems  to  be  formed  of  clay.  Buiall 
■pectts  of  cnrbonareous  matter  were  found  scattered  through  the  mass  on 
Ihe  southeast  flnnk  of  Wray'a  Hill  near  the  road  crossing  to  Cook's  station. 

No.  341  is,  probably,  more  variable  in  character  than  242.  In  somit  locali- 
Uea  il  seems  to  diange  into,  or  be  replaced  by,  red  siiaie,  not  being  dis- 
Ungnisliablc  from  240. 

No.  240  and  23t)  are  more  like  argillaceous  marlites.  easily  wciilliering, 
«ad  ptnducing  a  deep  red  soil. 

Od  account  of  ttie  very  imperfect  exposure  of  iliis  part  of  No.  XI,  the 
section  may  not  reveal  the  minuter  and  more  important  aiternntiotiB  of 
Uie  OxUa  which  doubtieas  exist. 

Professor  Rogers  (Final  Report,  Vol.  I,  p.  631)  says,  "These  strata  be- 
Mme  more  slllcious  as  ibey  approach  the  Conglomemie,  and  in  the  form  of 
1,  buff  and  bard  reddish  argiilaceous  sandstones  embrace  impure  cal- 
Caronua  beds."  The  relative  position  of  the^  bods  will  appear  from  Ibe 
IbDowing  observations  made  on  the  west  flank  of  Broad  TopMuuiiiain, 
balT  a  milo  below  RIddiosburg. 

(17.)  No.  XII.  serai  conglomerate  not  100  feet  tliick.  the  lowest  coal  bed 
«boTa  U  being  only  about  100  feet  above  the  limestone  No.  14. 

(tQ.)  Interval  of  a  fbw  feet  unknown. 

(W.(  SiliciouB  slalo,  diili  brown  color,  10  feet. 

<I4.)  Limestone,  hard,  silicious.  reddish,  embiacing  plates  of  red  shale  ; 
its  (Vagnienls  strew  a  blank  space  of  40  feel,  occupied  probably  by  red 
■hale  bt'low  its  apparent  outcrop. 

{18.)  Sandsione,  llne-graincd,  micaceous,  green,  passing  downwiirds  into 
Dlire  shale,  20  feet. 

fI8.)  Sandstone,  gray,  3  feet  (exposed). 
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Bbaltv.    810    tevl.    2.  Middle  gray  and  greeuUh  sandstones,    620    feet, 
Lo\«(!r  red  dlinles  and  sandBtnnes,  320  feut. 

Al  QiiiiinitnoQt  on  the  Kanawlia  River,  Ihe  traasliian  lajcre  between 
b.  XI  utd  No.  XII  are  shown  in  the  following  Mction  ; 

6.  Black  flMile  slates  and  shales,  30  feet 

i.  Tkinly  luminaled,  j^ruy  Bags  and  calcareous  sbales  contnin> 

Ing  tn  tlie  npper  pari  carbonaceous  shales  and  strings  of  coal,  BO  ft. 

S.  Variegated  marUles  with  some  notlulur  limestones,  70  feet 

S.  Gray  CJilcareous  BandatuDe,  30  feel. 

1,  Bright  rtd  shales,  seen  50  fiet , 

No  coal  was  found  in  this  series  In  Huntingdon  County. 

Prof.  Vim.  B.  Rogers  ntentitms  a.  coal  under  the  Conglomeraio  on  little 

Seicitll  Mouiilaia,  whicli  lie  queries  equivalent  to  the  l^haron  Coal  of  West- 
Pun  nsy  Iran  io.    He  also  notes  the  occurrence  ofa  seam  4  feet  thick  in 
•obdiTJsion  b  west  of  Lowisburg,  Greenbrier  County, Va.,  and  of  two 
feeds  in  Montgomery  Co.,  one  from  2  to  3^  feet  thick,  and  tlie  otlier  from  IS 
feel  thick  composed  principally  of  slate, 

2.  The  m^dle  »MniAfr(HounUiD  LLnieBtODe)ismadc  upof  redontl  gray 
gfllMWous  limestone  and  red  shale.    The  limestone  and  shale  alternate  so 

Irregularly  that  ii  is  hardly  possible  to  diatinguish  any  well-marked  subdi 
Tiftiuns.  The  whole  thleknesaor  this  member  is  40  feet,  the  Cdrreclness  of 
wbich  depends  upon  the  Identitication  of  the  variegated  red  and  gray 
llmealoue  No.  224  at  New  Grenada  with  that  at  the  quai'ry 
worlced  by  John  Whitney,  near  Todd  P.  O, 

The  tlilckness  of  the  series  exposed  at  New  Grenada  is  83  ±  feet.  At  the 
quarry  worked  by  Whitney  Che  highest  limestone  stratum  exiwscd  is  No. 

I,  Mid  the  lowest  No,  221,  making  30  feet  in  all.  But  if  the  variegated 
nd  and  gray  limestone  bed  at  New  Grenada  be  the  same  as  that  near  Todd 
f.  O..  then  we  neither  found  the  lowest  stratum  at  the  former  locality  nor 
Kbe  highest  at  the  latter ;  hut  tlie  lowest  exposure  at  New  Grenada  is  14 

!t  Above  the  bottom  of  the  series,  while  the  highest  near  Todd  P.  O.  is 
IS  tcel  bclnw  the  top.  The  possible  error  (in  the  event  of  the  erroneous 
identiDcatlon  of  limestone  No,  334)  is  13  feet,  which  would  make  the 
tblfikness  311  feet  Instead  of  40. 


An  analysis  of  Ihe  si 


u  shows  lliG  following  divisions  : 

Red  limestone  No  331 8' 

TTppcr      ■!   Red  almle  Nos.  328  and  230 IS' 

Red  limestone  No.  228 2'IJ" 


I  Red  and  gray  limestone  Nos.  225.  S24  and  328 18' 
Red  shale  No- 223 6' 
Gray  limestone  No.  231 4' 


Oa  iiccoiint  of  llie  greitt  TarUbitity  of  tlie  limeeuoe  beds,  tlie  ftbuvt  aa 
hftnlly  ha  prupuaed  u  a  dittinct  diviiba  charmclcristlc  of  the  wricK. 

To  bKng  tho  section  inlo  acoi>rd  with  obaerrniloiui  nuule  at  uther  looH 
tica,  in  Uie  liiluiuLnoue  region  i>f  llie  SUIe,  it  might  be  well  tar  aatt 
nit^iice  of  cnmiiurisan  to  divide  the  Mriua  into  hu  vj/ptr  ood  a  htur  llme- 
stuiic  Diuiiili^T,  suparated  by  a  middle  masp  of  nhiUe,  aa  indicated. 

Where  tho  tiincstoae  wu  Btudlud  In  B»ilth'«  and  Plank  Cabin  Vullm. 
tUe  upptr  nieinlKr  la  cmuposri)  of  more  impure  uid  aigilUceou*  btidt  line 
the  dxwr.  and  the  only  partnorthe  surlea  which  liare  as  yet  pioTfidof  an; 
very  gnM  oconomical  value,  arc  the  rariegatod  red  and  gray  linmuiiii 
No.  iU.  tuid  the  mon;  mawiive  irniv  Btiatum  No.  mS,  the  latter  by  aaaliia 
containing  02JI2  per  cent,  of  f  lim<^. 

In  two  locHlliica  foMi'l  rem  found  in  the  'ipptr  merolwr.    Id 

Woll'i  Valley  tn  the  aooth  of  b.«M  y  Moualain.  near  Wishanl's  M 
MW  mill,  a  bivalve  shell  and  a  coral  n  it  found  (Koger'sVol.  I  pogcSW). 
and  at  the  quarry  near  Todd  P.  O.,  in  'Unk  Cahin  Valley,  the  follonini 
^(rnen  and  Sfwclea  were  collecMd  IV  n  Btratum  No.  2S8,  Orammgnt. 
SIraphodoata,  RhgneKutiella  and  Tm  itula  Rataingtri.  In  No,  S3t  a 
VrtarontUa  was  disclosed.     A  ck  y  of  the  outcrop  in  Phink  Caton 

Valley  would  no  doubt  rexult  in  t.  ing  of  other  speeles. 

Prof  Rogers  (Vol.  I.  page  473)  ■  that  tliis  limestone  series  an  bt 

traced  from  the  Cooemaugh  Ri'  ig  Chestnut  and  Laurel  Riilgesto 

the  Soiithrm  boundary  of  the  Btaie.  ' 

"It  occurs  u  a  more  or  lew  silicioiis  limestone,  containing  well  rooniM 
grains  of  sand  of  a  light  blue  color,  snmetltnea  having  n  yMlowlsh  liat 
The  upjier  part  in  remarkably  full  of  fossils  as  is  also  the  central  mass  nf 

The  scries  seems  1o  featherlo  the  north  on  the  Alleghany  Mountain  near 
i1h'  simrees  of  thi'ConemjiURli,  gradually  augmenting  through  the  southcra 
|>iin  of  ibc  Stale  and  Huryland  until  in  GreenbriiT  Mountain.  Pocahunias 
(bounty,  W.  Vii.,  it  attains  a  thickness  of  832  feet,  known  as  the  Lewis- 
burg  iimcstoni;.  It  r.mges  In  force  slill  fitrfher  south  through  ERstfru 
Tenncssi-c  iind  Northern  Alabama  to  the  end  of  the  Appalachian  coal  bell 
in  the  latter  t?1uLe.  In  the  west  -the  mountain  limestone  is  known  as  Ihr 
Si.  Limifl  and  C'lK-jter  ;;roupB. 

]*rol'.  Fontaine  (Siilinian'B  Journal,  Jan.  1877)  proposes  the  mountain 
limiistonc  for  a  base  to  the  Uinbral  (Mauch  Chunk)  No.  XI ;  first,  on  ac- 
ffiQiit  of  the  pbysieal  character  and  composition  of  the  red  shales  belwito 
the  Vea|KTliiic  (X)  and  the  limestone  ;  second,  on  account  of  the  suboidi 
nate  |X)sition  wliicli  the  limestone  would  otherwise  occupy  in  the  comjiBts 
lively  restricted  Umbral  Series. 
Tliere  are  aevenil  ohjeclions  to  this  classification  : 

1st.  Although  lliu  red  shale  which  occurs  under  Che  Mountain  Limestone 
undergoes  a  rapid  and  progressive  attenuation  to  the  west  and  south  west, 
the  liinesUmc  itself  is  not  found  in  the  anthracite  region  where  the  Miiucb 
Chunk  BLTies  hus  its  grealosi  development,  and  is  a  red  shale  formaiion 
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"  ptr  cxci^lleoce,"  having  a  thickness  of  30O0  fuel  at  Maucli  Ctiunk  un  the 
Lehigli  riT«r. 

3d.  There  is  no  marked  dialinctlon  in  physical  aspect  or  coni|iof)ili(m 
between  tlit*  lower  and  upper  meinbera  of  No,  XI  ei  lier  in  WeBlern  I'eun- 
sylrnnVh  where  the  limestone  ia  found,  or  \a  Eastern  Pennsylvania,  whrri- 
ll  U  entirety  wanting. 

3d.  The  topography  produced  by  the  upper  member  of  No,  X  is  so 
different  from  Ihat  produced  by  ihe  red  shiile  XI  below  the  iinifoloiie  «b 
to  inggcst  a  classical  distinction  between  the  two. 

The  lower  mjmber  is  made  up  principally  of  red  sandstones  and  Ehulcs  ; 
with  alternrUions  of  coarse.g  rained,  gray  and  greenish -gray,  flaggy  sand- 
Mones  and  shales ;  the  latter  predominating  toward  the  l)ottoin. 

The  lower  member  is  devoid  of  all  remains  of  fossil  life,  as  is  also  the 
Upper  meniticr. 

In  tbd  layers  traDsitional  between  tlic  Uinbral  (XI)  nnd  Vespertine  (X  ' 
occurs  an  Iron  ore  bed  of  somu  lixnl  im|>orIance  in  Trough  Cri'Ck  basin 
Ita  precise  straiigraphlcAl  position  was  not  determined  ;  hut  it  ii 
probably  not  faraliove  what  we  have  considered  as  being  the  lop  of  No.  X. 

Tilts  ore  of  XI  tiM  been  developed  to  some  extent  at  the  old  workings 
of  ilie  Tn)ugh  Creek  fbmace,  at  the  eastern  base  of  Terraoe  Honnt«in. 
"  Bern  the  bed  occurred  in  balls  closely  imbedded  in  a  litUe  earth  nnd 
iPtsuf  a  number  of  varieties."  (Rogers,  Vol.  I,  page  G3&.)  "Several  of 
Uieso  varieties  were  of  a  common  compact  brown  ore,  scldora  exhibiliug 
*ay  tiemntltlc  airuciure,  hut  having  s  smooth  JsBpery  surface  and  brittle 
ftacTure." 

"  The  [lopewell  ore-openings  display  the  ore  bed  on  iHtlh  sides  of  the 
gap  cat  tbroagh  Terrace  Mountain  by  Yellow  creek.  A  tunnel  00  feel 
long  reached  the  ore  on  the  south  side  of  ttie  gap  DO  foet  below  Us  outcrop. 
tb«  ore  being  from  30  inches  lo  3  feel  thick,  interposed  between  the  sand- 
■tono  below  and  the  red  shale  above,  and  inters! ratified  with  more  or  lei» 
clay.  The  adjoining  red  shale  lies  in  thick  but  very  soft  slnita.  is  friiible 
and  of  an  intense  red  color  directly  below  the  ore.  Thin  layers  of  a  ra'iie 
MUdy  ore  are  interleaved  with  the  red  shale." 

The  three  horiains  of  economical  Importance  are  therefore  : 

1,  that  of  the  Ore  bed  direc'ly  under  conglomerate  No.  SII  ; 

S,  that  of  the  Mountain  limestone  ; 

S,  lluit  of  the  Ore  bed  dircwtly  iiImivc  No.  S. 
No.  X. 
Poeono  (  Vetpfrtine)  Airirf«(o««. 
Uppur  member  (massive  and  flnggy  snndstonc}. 

Nos.  aia,  BU  and  310 010  feel.  ^ 

Middle  member.  1.  Cool  bearing  strata  N(».  209  ] 

10  ISS  Inclusive.  (New  River  series) 3 

2.  Congtomeritic  strata,  characterized  by 
false  boddin«,  Nos.    137  to  137  inclnslve  S 
Lower  member  (mndslone  and  shale),  (Nos,  1'20  to  117)  8S0 
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Tbc  serldia  miglil  ba  more  properly  divided  into  (i)urmenib«n:  buiuibc 
cxing1ciiii(!ntc  beds  anil  eoal-beuring  atntu  of  tlie  lalddln  m«mb«r  Ut 
»IwafR  titund  wliere  ccol  beda  liave  been  diKovcrml,  the  l&IWr*bcmUR 
furrocr,  1  Iutu  prefcirod  to  consider  these  two  foiinaUona,  wbtcb  is  iIkib* 
Mirea  lire  to  distinct,  as  coDstituting  one  member. 

Th^  upper  mrmbar  oT  ttiu  scrloB  U  (.'ompuMd  of  ci»r«e-gnilaed.  iuulin, 
bntwuisli-gray  nnd  grajr  snniUuinc,  nlternnling  with  Uiinlj  boddfd  uul 
fluggjr  «ui(btoaia  at  llie  same  coii>r.  Near  tbe  lop  liicre  *re  a  few  b(dto[ 
rud  aliatc  nod  landatonR  ;  and  towards  tbc  bottom  tliere  are  beds  of  Uvk 
sU[«  conlaininB  Ooral  lm|in<saluuii. 


The  transition  or  I' 
XI   inio   this  I 
«f   No.    X[   is 
lilicioiu  :  IIUH 
nad    Qaggy,  w 


'nacs  of  tlie  lower  memhororKu. 
Is  rather  sudden.  Tlir.  hoiloin 
Ic  the  lop  of  No.  S  i»  'frj 
I)  are  flne-grained,  thintf  bcdiM 
'  (Xj  are  crmrsc-gTained,  moR 
n^liuas  of  shale  than  JD  Ite 
nd  Ilio  cliangc  from  saDdiume 
rofXgunentlly  forms  the  fltokoF 
led  by  the  tower  port  of  Ihe  mid 
)  mountain  being  very  nesriy  » 
it  a  pretty  high  itngle,  il  is  aelJoffl 
c  strike,  such  as  produce  ibc  |nl- 
lUnk  of  n  mountain  of  Htdiu 
Json  sliales ;  in  fact  the  drtiufC 
iL-!im   at  Ihp  base  of  the  it 


fomipr  nine.    T* 

1(1  RhBle  IcM  frvq 

ihw  rhlyo  or  moi 

diu  membur.    1 

plune  surface,  a.. 

ctit  by  strrauiB  niDi 

IW  which  aro  so  i... 

and  Oneida  (No.  IV; 

i*   generally  effi'clcd   suni-ij    ny   ,„i 

folhiwlng  it  in  a  parallel  direction 

The  topography  of  Iho  lower  member  of  No.  XI  is  very  marlseil  snrt 
quite  dllfercnt  from  that  just  described.  It  generally  presents  IihIFssi 
chain  or  succession  of  little  hills  or  hnolla,  containing  the  outcrop 
of  the  limestone  Ijcds  of  XI,  and  separated  by  depressions  tliroiich 
whicli  the  small  streams  descending  f^om  tbc  flank  of  the  mountain  of 
XII.  hrcak  just  Iwfore  lliey  join  the  main  stream  of  the  valley  floainf 
ahmg  the  foot  of  the  mountain  of  X.  In  the  district  lying  east  o!  xbe 
Broad  Top  Mountain  the  place  to  look  for  the  limestone  beds  is  alongtidc 
of  and  cioee  to  the  principal  stream,  which  therefore  flows  alon? 
the  eroded  outcrops  of  the  soft  red  sliales  btloie  the  limestone.  This  sug- 
gests a  third  rea.ion  why  the  top  of  the  Pocono  or  Vespertine  saodstnne 
should  not  be  considered  the  base  of  the  mountain  limestoae. 

Tlie  middU  mfiuher  of  X  is  subdivided  into  : 
1.  Coal-bearing  eirala.  New  River  seriea. 


The  coal-bearing  strata  contain  IS  seams  of  coftl,  with  an  average  inili- 
riduiil  thickness  of  one  inch  and  a  half.  Their  thickness,  if  ailded  to 
ictherand  combined  with  that  of  the  numerous  thinner  seams  and  partings 
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scattered  through  the  strata,  and  not  precisely  located  in  the  section,  would 
be  sufficient  to  form  a  solid  seam  of  coal  about  four  feet  thick. 

The  following  analysis  of  the  section  shows  the  position  of  each  coal  bed 
and  the  feet  of  interval  between,  formed  generally  of  sandstone  : 

S9  feet  5  inches.  Sandstone,  Kos.  209  and  308,— at  the  top. 
21"     Coal  (seam  No.  19),  No.  207. 

Sandstone,  Nos.  206  to  202  inclusive. 

Coal  (seam  No.  18),  No.  201. 

Sandstone,  Nos.  200  and  199. 

Coal  (Seam  No.  17),  No.  198. 

Sandstone,  Nos.  197,  196  and  195. 

Coal  (seam  No.  16),  No,  194. 

Sandstone,  No.  198. 

Coal  (seam  No.  15),  No.  192. 

Sandy  fireclay.  No.  191. 

Coal  (seam  No.  14),  No.  190. 

Sandstone,  Nos.  189  to  186  inclusive. 

Coal  (seam  No.  18),  No.  185. 

Sandstone,  No.  184. 

Coal  (seam  No.  12),  No.  188. 

Sandstone,  No.  182. 

Coal  (seam  No.  11),  No.  181. 

Sandstone,  No  180. 

Coal  (seam  No.  10),  No.  179. 

Sandstone,  No.  178. 

Coal  (seam  No.  9),  No.  177. 

Sandstone,  No.  176. 

Coal  (seam  No.  8),  No.  175. 

Sandstone,  No.  174  and  shale  No.  173  directly  above  coal. 

Coal  (seam  No.  7),  No.  172. 

Fireclay,  No.  171. 

Sandstone,  No.  170. 

Coal  (seam  No.  6),  No.  169. 

Sandstone,  No.  168. 

Coal  (seam  No.  6),  167. 

Sandstone,  No.  166. 

Coal  (seam  No.  4),  No.  165. 

Sandstone,  Nos.  164  and  168. 

Coal  (seam  No.  8),  No.  162. 

Sandstone,  No.  161. 

Coal  (seam  No.  2)  No.  160. 

Sandstone,  159. 
Coal  (seam  No.  1),  No.  158,  at  the  bottom. 

Fireclay  occurs  only  under  seams  No.  7  and  15  ;  that  under  No.  15, 
being  very  sandy. 
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Tbe  sandslune  belneea  Ihe  Bevcrnl  ■cnms  liiM  a  gival  samenpss  uf  clianc 
&cter.  And  is  very  much  broken  u|>  hy  Ciliie  biding  and  fmc.ure* .  In  iii*n_T 
owes  it  ix)Dlaiiie  lliin  Beams  or  (wninga  »f  ooaK     The  ntinibprcd  Mnujiud    ' 
pkttipga  )^neni11y  lie  parallel  wiili  tli«  true  bi-iltlinz  or  the  sti>!a,  alihiiufli 
ID    miuiy   instances    t/ug  art  faumt  aioa-j  tht    i>l'in«i  <■/  /alu  ti^Iii»j.    i 
TUc  lhii'ku«iiit«  are  very  vari&ble,  in  places  increaftiag  ttom  1  anil  I  indui 
up  lt>  10  Indict  and  1   (b-it;  and  sometimes  a  team  will   be   tit;  nnul    | 
bn)k«n  up  BOtl  KpurBli'd  by  a  miixs  of  Hkodstoae,  which  agiliu  thf  bed  far 
■nmc  dUlanre,  but  a rter wards  disappears,  permitlJag  lUe  seTered  purliMt    I 
to  unite  agitiu.  I 

The  alniiMt  total  absonm  or  fireclays  under  the  coal  seams,  and  ihr  ocenr  I 
r«DC«  I'f  cuanifl  saudstone  iu  many  places  directly  above  iheiu  aeeaa  to 
sbuv  tliat  the  noal  has  been  derived  from  jilants  which  mar  bavt  ^w> 
U  KHue  dlstAnce  ttom  the  locality  and  been  afltrrwards  floated  and  aaglil 
In  the  foiling  Bi!dlrocttl,  rnnning  "  drill  l*cds."  The  p<^riud  wa»  undoalil- 
•dly  one  of  contlnnoDS  local  curreni  Hgttailon  u  indicated  by  tli«  ouuM- 
noB  and  fslM  bi-ddioE  of  the  strata. 

Tht  Inwtr  p'lrl  ef  Ift*  middU  mtmhtr  is  cbaracteriEod  marc  jianiciilarlj 
by  ItN  txids  nf  (ui) glomerate  and  eonglomciritic  undstone.  Ixilli  of  wiiidi 
«shlhll  falne  lipdJIng  tn  a  mark^l  decree. 

At  lilt)  tup  of  it  directly  under  coal  seain  No.  1.  comee  No.  ISTaftlit 
Mcllon,  U  fn-l  thick,  oompowd  of  soft  liUck  b bale  containing  plalwofcsil 
and  Impn-sa!ou«  of  minute  ptnnls,  alusrnitting  wltb  a  fine-grained  cnn^mg 
erato  wliicfa  mnialns  micaceous  specks.  The  surfaces  of  the  shale  an  <tti 
much  Blained  wlib  iron.  Dir-clly  Ih'Ihb  lliesc  altcrniuinp  lieils  iiccar  iW 
156)  20  feet  of  a  yellowish -gray  argillaccouB  suale  also  con  t&i  ding  pistes  of 
coal  and  showing  "slickensides."  giving  evidence  of  some  contortioD and 
■lipping  of  the  strata. 

The  llrst  well  defined  and  massive  sandstone  (Xo.  15S  of  the  series)  oc 
curs  licliiw  the  shale  ;  is  9  feet  thick  and  is  separated  by  2  inches  of  blici 
carbiinuceoiis  slate  (No.  l.-)4)  from  113  feel  (Sos.  1-53,  152  and  1-51)  of  hsnl 
massive  and  conglomeritlc  mndslone,  ihawinj  a  gre^iUr  amount  of  fiti" 
bedding  lima  -my  other  part  of  tht  tection.  No,  152  contains  a  fewaileroi 
ting  lieds  of  black  elate,  but  is  en  matte  the  hardest  and  most  masaiit 
part  ol  the  Pocono  or  No,  X  epoch.  It  forms  the  creat  of  Sideling  Hill,  ap- 
parently throughout  its  whole  extent ;  its  position  in  the  mountain  cao  be 
seen  l>olh  in  Sideling  Hill  creek  section  and  E.  B.  T.  R.  R.  section  icroni- 
panying  the  report  of  tlie  Augbwlck  Valley.  Below  these  harder  and  moR 
massive  strata  there  are  82'  T"  (Nos,  150  to  144  inclusive)  of  sbale.  vritli  t 
few  beds  of  sandstone,  the  whole  underlaid  again  by  25  feet  of  tiard,  mu- 
sive  sandstone  (No.  14S),  and  13  (est  (No.  142}  of  Ilnc-grained  congkm- 
erale  containing  thin  beds  of  black  micaceous  sandstone. 

The  general  character  of  the  section  below  this  part  Is  as  follonrs : 

Shale  and  sandstoac  (No.  141) 36  feet 

Uassive  sandstone  abowing  false  bedding  (No,  140J 17"  0 


lAabburnar. 

8ImI«  And  sandstone  |Noi,  13D  to  131  iaclusirc] nrL-ftO 

B«iid*tone  iNoa.  13n,  IM,  188) 11  '"  10 

CNtw.  183  lo  128  tocloBive) 4"    0 

BftDdstone  Aod  shale  fNo.  127) 15  --    0 

The  Hiidslone  and  runglomenle,  througlioat  ihe  whole  series,  seem  to 
flMmnte  with  the  beds  of  shate  as  shown  in  the  rollowiog  grouping  ; 
eiMle 


utditone IS' 

TbroQghouC  the  upper  member  of  this  Pocono  or  Vegpcrtine  Formation 

Ko.  X  ■nd  the  coal-bearing  strata  oF  the  middle  member,   remains  of  a 

tSRWtrinl   vegelalion   are   more  or  less  abundant  bolh  in  the  sandstone, 

Hnd  slate.     The  fallowiog  genera  and  species  have  been  determin<^d 

r  Prof.  Lea  L?n]uereux  in  apocime:iB  collected  from  llie   dfibris  at  the 

aU  end  of  Sideling  Hill  Tnnnel  : 

1.  8p*^*optfrti  Jtaetidii  (Cr^pin).  a  now  species  for  America  but  recently 
Morerud  in  Belgium,  stage  of  the  Ptammiiei  du  Condrot,  which  correa- 
pond  to  Che  upper  pnri  of  ihe  Catakill  (IX)  of  Pennsylvutia ;  for  Ihe  same 
"^  '  Blill  n  Piitophj/toa  and  Paln«opteri*  hyharniea. 

S.  A.  sprcIeB  of  Ulodtadeon  with  scar  leaves  obsolete.  It  seems  to  be 
[Uite  near  to  if  not  identical  willi  ZHodendron  ma)iit  (Stcrnb.),  a  species 
In  tlic  snb -con  glome  rate  coal  of  Alabama,  bvit  ascends  to  and  nlxivo 
tike  Conglomerate, 

8.  Knofrui  aeieulnrit   Oopp,   from  the   triinsilion  measures  of  Silesia. 
till  new  for  this  eouutrf  but  pa^>s  by  decorticalion  to  the  follnwing. 

4.  Stignmriit  mlnito  Lcsq.     First  Geological   Report  of  Pennsylvania, 
nM«  XVI,  fig.  1  nnd  2.  from  tlie  Pocono  (Vespertine)  of  Mauch  Cliiinii.. 

5.  A  brsncli  referable  tn  Stigmatofainwt  Wulkmaaainna  Oopp,  bui  not 
lltrely  ascertainable,  the  bark  of  tbe  tubercles  being  destroyed- 

ft.  A  Lrpi.todendron  (?)  In  four  twisted  and  compressed  fragments,  so 

ilich  defurmed  thnc  tlie  outlines  of  the  scars  are  not  discernible. 

Nm.  1  and  4  nre  llie  more  iiredotuinanl  speclos  and  are  represented  by 
tuny  IVaginents. 

"The  specimens  were  very  hard  to  study  and  determine,  as  they  are 

riited  in  m^iny  directions  and  the  vegetublo  fVagmeala  covere<l  with  t 

iMlag  of  coal  OS  hard  as  grapUile. ' ' 

8.  The  hietr  mtmher  in  its  genera)  clnmwcr  bears  some  resemblance  to 
^enppor  m;:n'ji;r  in  us  Zxt  as  It  is  mule  u;)  of  aUernallons  of  sandal 
lOd  Blisltva. 


: 
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The  Nknds'ones  arc  more  arglllaceoua  and  notu  maasiTi^ ;  ihoysrcccntrM 
gr^neU  nnd  stained  with  iron,  and  Jit  times  cantain  red  and  yeltaw  apedu. 
The  stialiiS  arc  l)DLh  argil Incent is  aaii  Biliciuiia,  and  Uiu  ttllL-matioas  7itli 
the  saiidHinDi.'  are  more  TrKiucnl  tlmu  in  Ihe  upper  member. 

The  prudominBtLiig  colors  of  tbu  aaadstone  and  aliale  an.-  gnj,  fellow, 
olive  and  green. 

Thit  member  seems  lo  contain  more  fbrruginous  mailer  dlnaoialaiM '  I 
througli  the  strata  tlian  either  i>r  tlic  other  mambera,  tind  <iuile  froqnwilj  I 
Iron  coi>crctioQ9  are  found. 

The  lioriion  between  the  Pocono  (X)  ttnd  Oataklll  [IX)  U  aot  vtry^ 
llncily  niiirked.  The  greatest  distinuiiuu  belwoon  the  two  is  thai  of  oilor. 
The  Qpper  strata  of  the  Cittsltill  are  mart:  argillaceous  lh»n  Ihciw  al  Ilw 
bottom  iif  ilic  Pucono,  which  fact  in  a  moasuni  determines  Iho  tupogmiA; 
of  the  two. 

Prof.  W,  M.  Fontaine,  in  Silllman'B  Journal  for  January  and  FebniiiT, 
1977,  gives  a  description  and  section  of  the  Ve9|iertine  (Pmsino.  S)  In  Wcsi 
VirgiD  la- 
in Lewis  Tunnel  through  ihe  Alleghany  Mounlain.  on  Uip  Chesipcikt 
and  Ohio  It.  R,.  he  has  coostrucied  the  following  section  : 

1S5  feel.  Upper  part  f30  feet)  dark  sliales,  ollTe  and  reddish  laariitts, 
below  wliichoepurslOfect  of  firm  thin  bedded  black  shale  lioldinjslottl 
coal  19  indies  tliick.  The  lower  lialf  is  composed  of  Arm,  ailicloui.  mlliM 
coarae  liluiah-gray  sandstone  holding  bits  of  lower  rocks,  driRod  Blemi 
and  coal  beds. 

Below  this  mass  come  the  co.il-bearing  strata  215  feet  thick,  distribmcd  u 
foUoivs  : 

r>' Black  sandy  slates. 

;i' Sandstone. 

C"     Coal,  slaty. 

5' Fireclay  containing  rojtlets. 

3"    Ciml. 
1'     Fireclay. 

30' Gray  sandalone  with  films  and  streaks  of  coal  (floated). 

1' Black  slate  and  coal. 

3' Brown  flaggy  sandstone. 

8"    Coal. 
5"     Fireclay. 

y Bluish-black  sandy  shales. 

50' Gray  flafia. 

—  Interval  (?)  feet  thick. 

20' Olive  sandstone. 

40'. .\rgillaceou9  thickly  bedded  sandstone  with  thin  fllma  nf 

coal  and  black  shale. 
Below  this  series  occurs  a  while,  pebbly,  siliclous  aandsWne.  very  per- 
sistent, at  lesst  00  feci  thick,  Ibe  mass  directly  underneath  being  cmcealeil. 


m 


l.Knh 


Dm  tlie  Iniw  of  this  s:iailsloai>  U>  lUe  tup  o(  tbo  rhI  mirli  nnd  sitodeUine 
a.  IX)  tliiMv  U  >  tbickoBSs  of  500  feet,  more  or  leu,  made  iiii  i>f  nagt^y 
idatonu  Willi  imerelratitieatious  of  sUalss,  all  of  wUicli  wlieii  frusli  Imve 
dingy  yullaw  ur  brownUU-gray  color,  liut  wuutlicrio);  lo  a  dull  liisiwn. 
Professor  Koatalne  Bi>ems  to  \it^ti3r  culling  ilic  SU  (eei  ni  ilii.-  bn>e  of  tke 
wlbearlU);  Btrnta  tlie  base  of  No.  X,  bui  fuither  eUlcs  tbai  tlm  (luilvrly- 
gSOO  fi-et  nligtil  pcrbape  be  llirowu  iuto  tUe  V<!aperlliieorPocuii»  Epoub. 
ttom  Fontaine's  duscriplioDd,  to  bring  llie  section  Id  harmoiij'  nilli 
s  Eiut  BriKid  Top,  I  Itiiuk  il  nunid  be  oeceuury  toconaidi-rLbt^  loner 500 
el  u  Included,  making  a  total  ibickoess  for  No.  X  of  010  feet,  more  or 
U,  wliicb  would  then  Im  repreaenled  by  2133  feet  at  Broad  Top,  I't-vcrBing 
c  relntionalilp  iu  the  two  luculltiea  between  No.  XI  iind  No.  Xll.  botb 
'  which  are  Uiiclcer  in  the  Vlrgioln  section  tliitn  at  Broad  Top. 
The  general  sections  of  Prof,  Fontaine's,  given  in  the  text,  I  hove  coin- 
led  from  bia  elaborately  detailed  descripilona  in  Sillitaan's  Journals,  to 
hlch  the  reader  la  referred. 

No.  IX. 
CaUkai  [Puntnl  or  Old  lUd)  Sanditone. 
Thickness  (No*  U6  to  108  incluslvei,  308)  feel. 

Character :  consists  for  the  most  port  of  thick  alternating  red  argillaceous 
»,\t  And  sandstone,  and  ocaisional  beds  of  gray,  yellow,  white  and  green 
ndslone  and  shale.  On  acc[>unt  of  its  uniform  composition  it  dues  not 
Imlt  of  sub -division  either  by  its  fossils  or  mineral  composition  I'ulike 
e  gn>ups  of  Ni>a.  X.  XI  and  XII,  which  gradually  assume  new  phase.;. 
is  series,  undergoes  no  important  modification  other  Llian  iliat  of  tbick- 
m  throughout  the  State. 

The  upper  part  of  No.  IX  is  composed  of  red  shale  and  sundaione 

Alternating  with  gruy  and  whltlxh  sandstone,  containing  uiicaceouf^  epeeks. 

■Tbe  Mntrat  part  seems  to  be  mide  up  principally  of  red  flaggy  sandstone 

shale  alternating  with  ihln  niasalve  yellow,  gray  and  wbiiL'  «haly 

toward  the  bottom  the  red  shale  becomes  more  sandy,  contains 

nlternations  of  gray  ahale  and  a  nnraber  of  imperfect  remaina  of  what 

iDtly  was  a  terrestial  vegelalion,  the  accumulation  in  some  Inculiiies 

ig  Bufflcient  to  form  small  "  drill  beds  "  of  coal.     Tbo  loicer  piirl  seeuis 

contain  a  predominant  amount  of  ferruginous  mailer,  and  ihe  eurf'ines 

the  slrola  are  sometimes  slightly  stained  with  a  bilnminouit  routing. 

3  foaslls  were  found  In  this  mass  other  than  a  few  remains  of  Beb  bouea 

sobIbs.  having  a  white  and  bluish  tint  in  contrast  with  Ihe  red  and 

iwnbh-red  shale.     The  strata  throughout  the  whole  formaliou  are  very 

plloceous.  wi«thering  very  easily,  which  fact  is  beautifully  illUBtratcd  in 

dc»p  cuttings  m»de  recently  in  Shiitb's  Valley,  on  the   line  of  the 

B,  T.  n.  R. 

iPmf.  Hall  gives  the  following  description  of  il  aa  sludiL-d  by  him  in 

Item  New  York; 

The  Old  Red  Sandstone,   where  fujly  developed,  coosiata  of  various 
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BtnU  ti(  ^ndatonp.  slmle  and  shalf  eivnditone,  conglomerates  tnd  impan 
UmMlOncd.  The  pervading  color  of  U>e  Mndf  parU  \»  bricb  rej,  Ibongh 
often  llglitcr.  unJ  sometimes  of*  deeper  color,  tram  n  \»xgKT  prupoitiuaor 
iron :  while  the  coAreer  p&Tt«  arc  often  gray  and  the  shales  are  gma. 
Beds  of  green  shaly  unilsume  are  InierHmtllicd  vrilh  ibe  red  frUhle  uad' 
atone,  nod  llicse  are  succeeded  bjr  a  conipacl  kind  of  coaglomerBle  rock.*' 

The  I'olkiwing  ftectlon  of  the  Red  Catskill  is  given  by  Prnf.  FooUlu 
(BllUiD^iii's  Jrtumal.  Janui^rj,  1977),  constructed  near   Lewis  TuuDdl  on 
the  Clie!B|<eake  and  ObJo  R.'  R.,  W.  Va. : 
No.  8,  ISO'  ±:  Red  marl  and  sandstone,  containing  more  saadslonc 

than  No.  2. 
No.  9,    TO'      Dark  red  marlllcs  witli  ochrcous  and  very  argillacc 

fiandstonea.  Balls  and  nesla  of  limonile  and  de- 
compiisod  pyrites. 
Na  1,  lid'  Deep  red  mjrlites  alternating  with  thick  bedded  and 
arKllIace'>asreddisL-bmwn  sandstoDL's  in  aboat  equal 
proportions.  Tlicsu  arc  underlaid  by  coarse  sond- 
Btonus  containing  Chemung  fossilB. 

No.  IX  is  between  l.OOO  and  2,000  feet  thlek  where  it  ou(£TO[i*«Qlh 
of  the  ^tiiiiirauile  coal  Heldc,  and  on  Ibe  souih  flank  of  the  Caiskill  Uuuh' 
taiiu  ill  N<;a  York.  In  the  northern  counties  of  Pennsylvania  and  in  ^t 
north  llHnk  of  the  Catsklll  Mountains  (N.  Y.)  U  is  probably  belweru  440 
and  8(K)  feti  thick. 

This  F.irinulion  tonus  the  iniiss  of  ihu  Catskill  Mounlaina  of  Xe»  York, 
and  lliu  middle  flank  of  the  Pocono  Mountains  on  the  Pennsylvanift  Jidf 
of  ihe  Delaware  River.  After  passing  the  Lebigb  River,  its  strata  assume 
a  vertiuil  attitude,  and  the  outcrop  of  its  harder  parts  makes  tlie  souiliero 
of  the  two  crests  of  tiie  Second  Slountain  nearly  to  the  Susquehanna  River. 
Wiierever  llie  dip  approaches  43<='  the  red  Catskiii  sandstones  of  IX  funii  a 
l)old  terracu  on  the  Hank  of  the  mountain,  the  crest  being  made  by  Ihe 
I'oconu  sandstone  of  X,  as  in  Peter's  Mountain,  at  the  mouth  of  ihe 
Juniata.  Along  the  face  of  the  Allegliauy  Mouniain,  this  terrace  of  IX 
is  cut  up  inio  a  series  of  buttresses  projecting  from  the  escarpmeat. 
Around  Rroud  Top  the  same  ttrraet  tlruHure  has  given  occssiou  foe  the 
name  Terruce  MounUin,  which  is  merely  tiie  prolongation  (in  a  curve 
backward)  of  liie  Sideling  Iliil  which  our  Section  crosses. 

The  formation  contains  in  the  Broad  Top  country  no  sttatum  of  any 
economica)  importance.  An  iron  ore  bed  occurs  about  400  feet  below  the 
upiier  horizon.  Its  thickness  is  undetermined,  and  it  was  merely  looted 
from  its  outcropping  on  the  north-west  side  of  Smith's  Valley,  where  It 
occurriHl  as  a  very  sllicious  brown  hematite.  It  will  probably  never 
prove  to  lie  a  workable  l>cd. 

Triiifition  Ktradi  between  the  CatikiU  and  Chemung  epocht: 
Thickness  ( Nos.  107  to  9B  inclusive)  90  feel. 
01i:iracter :  Consists  of  yellow,  red,  green  and  olive  shale  and  sandstone. 
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The  BUrfitcas  of  »orae  of  the  atinds'one  slrnln  contain  a  fine  exhib1i<i)n  or 
lipple  murks  anil  imprLssluns  »r  rui'olds  and  clmractcrlatlc  Clicinnng 
ifiMsils,  Spiri/tr  ditjunet-i,  Rhgaehanelln,  &c. 

Tlilrtei-n  toiit  from  ibe  botioiu  wcure  ii  brown  ferruginous  nandstone, 
3fo.  101.  weBtbering  readily  on  ihc  surraccs  from  the  oxidation  of  the  iron, 
tbe  rapreaetilalive  of  the  Larry's  Creek  ore,  which  kiu  a  coniinuoua  mnge 
tbrough  parts  of  Lycoming,  Clinton  and  Tioga  counties,  Ii  uiiuins  Its 
vuutimum  thickness  on  Larry's  Creek  in  Lycoming  Coiiniy,  where 
4be  principal  bed  is  3  fi«t  thick.  In  some  Incalltlei  it  resembles  closelj' 
'tbe  Cleveland  ore  of  Yorkshire,  England.  In  this  portion  of  the  Stnte  llie 
bed  is  not  workable. 

No.  Tin. 

Clitmung  (  Vergtufi  »halt». 

Thiokncss  <;*<«.  95  w  83  inclusive),  IBflO  feet. 1 

Portage  (  Vergtnt)  Jiagt.  \  —  3810' 

Thickness  (Nos.  84  to  71  inclusive),  14.i0  feet J 


The  UmitB  of  the  Chemung  and  Porlago  taken  togi^tlier  are  well  deflnMl. 
the  nppor  hclng  topped  by  tile  transition  slnitn  at  the  base  of  thct  red 
CaUkill,  and  the  lower  by  tbe  olire  sluty  and  slialy  sivadsMno  of  the 
Barailton  period.  The  horiein  between  the  two  epochs  is  not  ns  well 
doHned  and  it  has  been  located  rather  arbltrnriiy.  There  arc  cei'tuin  large 
distinctions  between  the  two  which  It  may  be  well  to  notice  before 
dMCrthtng  each  in  detail. 

Both  are  made  m\>  of  alternations  of  shnlcs  and  randstoucs.  In  the  Che- 
nting  Iho  strata  arc  more  sllicious,  while  in  the  Portage  Ihoy  are  more 
iwglllitCijuns.  In  the  latter  the  s.tndatone  Is  always  dner  grained  and  tbe 
ihale  more  clayey  than  In  tbe  former.  The  Portage  sandstones  arc  Haggy 
<u)d  at  tlcues  very  sbaly,  and  their  altomaiions  with  the  slmlo  are  very  fre- 
i<|iumt.  although  the  Individual  strata  are  quite  thin,  the  shale  predomi- 
nating. The  sandstones  of  the  Chemung  are  raore  massive,  occur  in 
thlclter  strata,  their  akerniitiana  with  the  shale  are  less  Owjuent  and  they 
iiin  more  ferrut^inous  matter,  and  more  micaceous  specks,  Tbe 
Cbomnng  'tnita,  particularly  the  shaly  sandstones  toward  ihc  top.  arc 
iplele  with  marine  mnllusca,  particularly  bmchiopods,  while  the  Portage 
extremely  poor  in  fossil  life,  with  the  exception  of  crinold  elcnis  and  sea 
'WMds,  or  fitcolds ;  altbough  the  occurrence  of  fossil  f\icoids  would  not  dia- 
tinguisb  the  epoch,  since  they  arc  also  very  abundant  in  the  upper  part  of 
~i«  Chemung,  but  possibly  the  two  are  of  different  types. 
The  upper  part  of  tht  CA^munj  Is  composed  of  olive-brown  and  gray 
1  sometimes  argHlnceous  sandstone  alternating  with  flaggy 
mnibtODe,  and  red  and  green  shale,  both  shale  and  sandstone  containing  fer- 
rnglnons  npecka. 

The  etnlrat  portion  of  the  epoch  Is  made  up  principally  of  brown,  red 
ifid  gray  ganilsione  and  shitic;  tlic  sandstone  is  probably  more  massive  ihnn 
rxoc.  AMBit,  pRtLOd.  soc.  XVI.  OS.  Sq 
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it  JB  ia  til''  upper  [Ntrt,  aal  lii-aMifj  forra^laous  niiitUr  coniuliut  lukiixnu 

In  thi'  r,i:cr  pirl  l]io  gunurtl  climclnr  of  llic  Mfuu  b  vury  uiuditlia 
same,  aliln'iigli  iippnrcutly  (^latuiiiiDg  k.'ss  iron  nnd  niicn  ttiAn  (\\t  cminl 

In  de'i  ruiling  rrom  tho  tup  to  llic  btitUim  of  tlic  epocli  the  McdsUm 
which  ill  Ui'.i  upper  pirts)ein>  t'l  prudomlnati-,  dlinlolsltc*,  wliUo  iliuftb*l< 
iocreose..  :iiul  tlici  altcmatiunsorUiutwoarugruAtor,  ttitliuiigUof  twunttlu 
■andiioDi' 4traia  mast  l>e  tbinner.  The  Dpi>«r  part  coQialiu  tUe  gmtM 
number  uT  rL-nrntas  of  fosail  lifo. 

The  fffiituritl  chara-Ur  of  tht  Pjrlujr  _  Ena  tl)e  mme  ihraa^houL  Till 
upper  p^Lrt  U  c:oinpi»ad  of  ruthur  inuaivo  Drowo  and  gray  sxndjtuiitf  sllH- 
uatiagwiDi  buda  uf  olive  aud  i{ra;Hhalu  from  10  to  30  feet  tbict.  Ti>«>rd 
the  cenlr '  Uie  uudMonubocomusmore  ll<tggy  Knd  m^cuni  in  thinavr  stnU, 
vhlle  th<.>  fh:\]e  b.'oumM  mure  ftrgillaceoas,  furLUS  Ihiclter  beds  Mid  is  man 
varied  tu  <'  jlor.  \s  wp  iippN:tcfa  tUu  lower  UariKoo  tho  snaddton^  bocoou 
tbinlj  liiriiiii  iti.id  and  occur  in  bude  but «  fvw  inchee  thick  :  Ibo  sbale  ii 
eilremely  iir;iillrtPeou8  and  weathers  roiidily  into  cliij.  The  sbitle,  ilirou^- 
out  the  »  Iii>1l-  epoch,  contains  more  or  leM  iron,  which  on  exposure  raidilj 
washes -i^it  uiid  iioxydtced  on  tbo  BUrf»ca.  culoriog  the  shale  in  varioua 
shades  of  yclliiw,  brown  and  red. 

In  N.H  York,  Prof.  Hall  reports  (IftMi  that  "iho  upper  iwrt  of  tb« 
Chemung  h  characterised  by  a  general  tendency  to  oonglomenile.  or  gnreL 
In  a  few  tooallllei  tlie  moss  becomes  a  well  <>bai»oierizi.>d  puddlngstoM. 
This  con^lDmcratc  (oin'taiics  Mr.  Hall)  nowhere  attaining  aulflcient  thick' 
QL'SH  <ir  impDrtiiiicc  to  murit  a  distinct  dfscriptiun." 

It  ill  WDFtliy  of  notice  that  this  coii  glomerate,  which  firms  sevpral  notable 
"rock  cliios"  in  Siiuth-weaicrn  New  York  and  which,  probably,  is  the 
northi-ni  fxit-nsion  of  one  of  the  sands  of  the  oil  group  of  Westtrn  Penn- 
sylvania, sifems  to  lie  without  even  a  representative  at  Droad  Top,  Al- 
though the  aands'ones  toward  the  top  of  the  Chemung  are  nwsive  and 
coarse  grained,  yet  there  seems  to  be  no  tendency  to  conglomerate  or 

Again,  cross  lamination,  or  oblique,  or  current  bedding,  ripple  marks, 
concrellous  and  limestone  siratit  which  are  bo  abundant  In  the  Chemung 
and  Portage  Kpoclis  in  New  York,  are  wanting  in  Central  Pennsvl* 
vania.  The  ripple  marks  in  a  measure  arc  an  exception  to  ibis  asseriinn, 
although  they  are  coin[>arativcly  rare,  and  tliough  someliuies  met  with, 
they  would  not  be  dilBcult  to  overlook,  especially  after  studying  the  Sat 
exposures  in  tlic  transition  layers  between  No.  VIII  and  No.  IX  al.ing  the 
K.  B.  T.  It.  R..  those  in  the  lower  Catskill  in  Smith's  Valley,  and  again  in 
the  bottom  of  the  Hamilton  on  the  Aughwick  near  Potts's  Qap. 

The  alMsencc  of  the  limestone  or  limy  shale  and  concretions  may  be 
attributed  to  tiie  limited  remains  of  marine  life.  These  In  New  York  are 
found  in  great  colonies.  Not  only  do  we  not  find  any  limestone  or  limy 
Eliale,  but  the  whole  period  is  particularly  devoid  of  any  calcareous  maltur 
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In  Uie  ceraonting  material  of  tlio  sedlmeDl,  Tliie  \a  readilf  sLown  liy  the 
npid  wcnllicriiig  ot  nut  only  tlic  aliale  but  nlao  ttic  harder  simUslouv  etrala 
In  the  cul«  along  ilie  E.  B.  T.  R-  R. 

Prurea8'>r  Itogers  (Fliiul  Reixtrt  Vol.  I,  page  IJI)  says  of  tbo  Cliemuog  : 

**T)ila  ronualloD,  reoiurkable  for  Its  general  imlfurmiiy  of  coiiiiiosltirin, 

tppeurs  lo  liavi!  its  maximum  devulopDient  in  the  region  of  the-  JuuUta 

I,  half  way  across  thu  AplKilachian  chain,  where  its  thick- 

Without  reference  to  Us  thickneaa  and  oharu<:lFr  in 

r  mmiBureineat  of  its  thtckimasi  11)50  feet)  ni^ar  Uuoting- 

V  tha'.  tU>-  above  guneralJKalion  is  hardly  well  foundeil. 

Thfi  Chemung  forniuUon  makfs  both  ridges  and  valleys.  The  ui>i>or  [lart 

ronns  a  ridgo  jiarallel  U>  the  mounlain  of  X.    The  valleys  arc  generally 

ikarron  and  sharp.  Tor  the  most  pan  running  parallel  witli  tliu  dtrlki^. 

Portage  ruchs  make  also  rldgos  and  Talleye,  tlio  ridgea  not  us  promi- 
aial  as  in  the  Chvniun);,  uud  the  valleys  and  ravines  more  irregular,  not 
luvlDg  such  a  griiat  tendency  to  be  parallel  with  the  strike  of  ihi.'  mcka. 
Tbu  mass  contains  no  strata  of  economical  importance.  Some  of  the 
'■ftudnoDes  are  quarried  to  a  limited  extent  for  building  stone.  The  sand- 
»  and  Donglomemies  forming  ihe  "oil  sands"  of  nurth-wcslern  Penn- 
•/Iranta,  which  are  perhaps  cutemponun-ous  with  the  Chemung  Epoch, 
kare  no  ropreseniative  ol  Broad  Top. 

Oeneite  {Cadeat  V}iper)  Siatt. 
Thickness  :  (Niis.  70  to  17  inclusive)     83.5  feet. 

Character :  Consists  of  olive,  slnty  and  siialy  sandsiime  alternating  with 
Itrownlsh-gray  flaggy  sandstone  and  dark  olive  sliale  ;  toward  the  lower 
partllie  sandstone  slrala  disappjar.  and  Ihe  hIibIc  becomea  more  argllla- 
1,  until  flnnlly  at  the  bottom  we  have  dark  olive  fissile  slnie  with  occa- 
Blatulaeamn  of  a  bright  brown-colored  sandstone  from  S  to  4  inches  lb ick. 
Tbe  ihBl«  and  slate  are  slightly  bituminous  and  stained  with  iron. 
These  rocks  form  valleys  and  are  of  no  economical  Importance. 

Hamilton  (Cad»jil)  Shale. 

ThlcknttM  ;  (Noa.  80  lo  83  inclusive)     <sm  feet. 

Character :  Consists  in  tlie  ujjpar  p  irt  of  gray  sandstone  flags  and  slinles  ; 
towud  the  central  part  the  sandstones  predominate  in  a  three  fold  charac- 
ter of  missive,  flaggy  and  slaty,  to  the  sxchision  of  ihe  shale.  Surfaces  of 
the  sandstones  are  stained  with  iron  and  contain  the  following  foseilB : 
A»ieuU>p«eUa  prinetp;  Ch'iwU*  mwronatu*  and  Chon«tr*  eoronata,  Gram- 
Spirifar  granali/era,  Spirifcr  muarunalui,  TeMieuliUt,  and 
Alja,  more  pnrlicularly  Spirophytoa  eaaiagalti. 

la  the  t-nefT  pari  tbe  sandstone  is  not  somaasive.  being  more  flaggy  and 
fttudf ;  the  flag^^  sandstone  nt  times  becoming  quite  calcareous,  and  Is 
T«ry  much  stained  with  iron,  S'lale  alternates  with  s:indsInDe,  and 
toward  tlic  liottiim  predominates,  being  of  a  gray  and  dark  olive  coloFi 
sometimes  thinly  laminated  and  tisslle. 


A«tabDiiiM.]  ^^  \rtb.». 

Along  the  Augliwick  creek  near  Potls's  Gap  in  tlio  lower  stmtB  Uierc  li 
a  flae  exhlbmoti  of  ripple  murks. 

Tl)we  rocks  make  riilgw  and  in  the  Aaghwlck  Valley  aro  not  of  eoa- 
nnmlcal  liDportnQce  ;  In  New  Tork  the  B»iulltoo  cantaliu  n  UQinber  of 
TOTf  fine  (UgitDoe  qunrries. 

Mnrcellif  I  Oaifnt  Lo«4r)  tlaek  riaU. 

Upper  member  (Not.  63,  61  uid  60). 571  fert.  ^ 

Middle      ■'        (No.  58) 30    "     [nw 

Lower       "         ( Nos.  68,  57  and  5S.i SSi     ■  ■     ) 

Thii  formation  nilglii  Iw  more  properly  alvirled  into  an  upper  aod  luwer 
portion  u  tbe  tliliolnglcal  clinractere  of  each  are  quite  disUact ;  what  ve 
bare  called  tbe  mUlitli>  member  may  pnire  to  be  Init  locally  depouted. 

The  i^ptr  mi!nt4«r  cnngiita  ot  brown,  gny.  olive  and  blacb  arKiltateau 
■bale  with  oocaalonal  seams  »r  flaggy  ftnd  aligUtiy  calcareous  aandstone  a 
the  upper  part,  and  noams  i>f  Don-calc&rraus  uinilsloDe  In  the  loner  ptrt 
Tbe  landaloae  ^ind  shale,  but  more  jmriicuUrly  ibo  lalter,  arc  vi-ry  mndi 
■talued  with  Irou  and  bituminous  mailer. 

The  middle  tuimbtr  is  made  up  of  ahnly  ari^llaceoue  limestones,  alter- 
fitrlng  wltb  greenish  gray  lime  shale.  The  exact  position  of  tbia  mi'mbel 
or  the  series  may  be  a  lilUe  above  or  below  that  given  in  tlie  section.  Th« 
only  place  where  il  acemed  pneaible  to  study  Ihls  portion  wa«  in  tlie  valley 
of  BIftcklog  Crtek,  nearOrbisonia.  where  the  dip  of  the  stntA  vne  nther 
uncertain,  and  too  far  from  Ihe  seclion  line  <o  make  ita  pii^iliim  OTiain. 
Ahlioui^b  it  htu<<  buvn  thought  best  to  suggest  only  a  local  deposit  of  this 
1im(-<itime.  econnmically  considered,  yet  it  seems  quite  certain  that  the 
linriK'in  m»y  not  ))c  more  calcareous  in  one  locali  y  than  in  another,  but,  oa 
ncrouiil  of  tlic  associated  strata  l)clng  very  urgillaceous,  the  carbonsteof 
limt-  ni  ly  be  Timrc  !;cncnilly  disseminated  in  one  place  than  in  another ;  in 
Ihe  former  mie  t>r>Hlucing  nothing  but  a  calcarco  argillaceous  shale,  and  ia 
the  lailvr  case  an  nrgillareous  limestone. 

The  lo-ftr  mtmbef  consis's  of  Mack  fissile  slate  and  black  and  brown 
shale,  the  surfiices  of  both  being  very  much  stained  with  iron  and  coaled 
with  bituminous  mailer.  In  this  lower  member  in  Hie  valley  of  the 
Juniata,  above  and  below  Lc«-i*town,  occur  irresular  deposlTs  or  l«ds 
of  coal,  the  veflli^esof  a  vegetation  which  appears  to  have  been  air  breath- 
ing or  terresTial.  Tbe  lower  horizon  of  the  series  ia  marked  by  an 
imponani  ore  bo<l  No.  S6  which  primarily  is  a  prolo -carbonate  of  iron  bul 
which  has  been  changed  at  its  outcrop  by  atmospheric  action  into  a  brown 
peroxide  of  iron. 

It  is  not  an  infrequent  Ihin^  to  find  the  black  shale  and  slate  of  the  lower 
member  very  mneb  contorted  and  dipping  in  an  opposite  direction  lo  the 
SeniTal  '.iiy  of  Ihe  *tr.ita.  These  trtnsvcrse  dips  are  seldom  of  any  ei;tent 
and  if  relied  \i\\.<n  leid  to  errorsln  cin=triicliniaaection.  It  se«ms  pmba- 
blo  Hull  s  ini-,-  of  ilie  faul  s  which  have  been  loc-ited  in  the  M:itc.'1Jus  und 
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assoctittc  slmta  mjij  luve  been  Uisi'd  upon  observed  dips  in  the   lo 
member. 

The  epiicU  Is  valley  making  and  has  ibrje  liorizuns  of  mnre  or 
oconomical  Euipurlance. 

The  ilarfieUim  ir-<n  ou  bed  U  of  great  ini;)orWnce  rrota  iheJuuinW  River 
to  tbe  Mivryland  State  line  and  supporisa  large  iron  ioduslry.  ll  v(iri«s 
in  tfak-kncas  from  8  and  4  up  to  10  feet,  occurring  as  a  scries  of  solid  gray 
layers  separated  by  thin  snams  of  slate.  In  its  native  proio-carlwniiio 
condition  It  is  a  Wuiali-gray  or  lead  colored  ore,  sometimes  massive, 
breahiiii;  into  square  pieces,  and  at  other  limes  of  a  slniyor  lamiiiaied 
slrueture.  Where  the  ore  lias  not  been  thoroughly  sulijected  tnaimosplicrlc 
action  the  c'laage  Ic  brown  peroxide  Is  only  partial,  a  solid  nucleus  form- 
ing Ilic  Interior  of  the  lump,  while  the  peroxide  occurs  on  the  surfuee  na  a 
cnut  of  grea'er  or  less  thickness. 

The  follnwing  aro  two  partial  analyses  made  by  Mr.  A..  8,  MoCreatli, 
Otaemist  uftbe  survey,  of  ores  from  tlie  end  of  Jack's  Mountnin  : 

Fleck's  biLDk.  MuCHrlhy'K  bnnk. 

Iron 46.5  3U.I00 

Manganese .iOl 

Salphnr trace  .4:10 

Phosphorus 133  .0«0 

Insoluble  residue 17.120  

f/f/per  Heldtrburg  or  OorHiferom  Limetlant  (Putt  Mtridian'). 

ThlckTiesB :  Three  Springs  and  Saltillo  (Nos.  56  to  47  inclusive),  60  feet. 

CUamcter:  Consists  of  dark  blue  and  gray  Brgillacuous  Umeelono  alter- 
nating with  green,  olive  and  gray  calcareous  sluile.  Prof.  Rogers,  In  the 
flrel  report,  says :  "That  the  post  meridian  series  amy  acureely  be  called  a 
Pennsylvaniadeposilasilnnly  enters  the  eastern  bordersof  the  Stnlc  near 
the  Dclawnre  Water  Gap."  lie  inclndcs  the  calcareous  beds  which  have 
been  placed  in  the  section  as  Upper  Ilelderberg  in  the  MHrcetlus  Epnr.U  ; 
but  as  the  limestone  struts  s_'eni  to  be  very  genemlly  distributed  through 
llie  centre  of  the  State  uod  as  Ihey  must  owe  Iheir  origin  todyaumicul  con- 
ditions  entirely  diflereiil  from  Ihose  exisliug  during  the  bluck  slate  de|K>- 
sltlan  nbuvc,  from  which  they  differ  so  widely  lithologlcully  it  seems  more  , 
raununlilc  in  consider  the  limestone  as  representative  of  the  New  York  ^ 
Cppor  Helderlwrg  until  the  division  cm  be  established  pill  eon  lo  logically, 
cr  OD  oUinr  [liim  purely  Utholugicai  grounda- 

Tliuse  rocks  fomi  one  flank  of  the  ridge  made  by  the  Oriskaoy.  Some  of 
Uia  more  niLkssive  limestone  strata  are  ((uarried,  the  stone  on  being  burned 
miking  a  poor  lean  lime.  In  some  places  llie  formation  conialos  a  rather 
poor  argillneoous  ciirbouato  of  iron  ore  bed).  The  Ilawk  Mine,  worked  , 
by  tUe  Bockhill  Inm  and  Coal  Co.  north  of  Orbisonia,  ia  located  on  this 
bed,  which  appears  t->  be  a  local  deposit. 

^Tlie  petroleum  of  Canada,  BCconli.ig  lo  Prof.  T.  8.  Hunt,  is  indlgenoua 
s  formniiim. 


No.  VII.  Oriikunjf  [Meridian)  Siivdifanc 
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The  vpp4r  part  \i  winpoaed  of  a  coftne-gntaed  feiraginoUB  and  alnn- 
oaa  Mndatone  containing  a  greul  dt:*l  of  iroD  (ovard  tlie  lop,  and  lifor- 
mouiiMd  bj  A  bed  •>{  Mhteom  ck}-. 

The  efnlraJporti'"!  Is  nude  up  of&looee,  friable  sAndsLoiie  ooDUinmg 
pebbles  the  Blze  of  .  ppa,  larger  than  any  found  in  the  upper  or  lower  p*m. 

The  loatr  part  c  ■mhu  ot  a  coarse  ""'ned,  arenitceoiu  aandstone  muR 
fragile  than  any  t  <  i>  urd  the  tup  of  tiie  i^u.  and  breaking  Into  more  ir- 
regular ahapca.  Tt<  HiindJtone  contains  a  grent  deal  of  ferruginous  uutiivr 
and  the  aurbcea  an:  m  times  coated  with  peroxide  of  iron. 

The  epoch  contalnH  ILo  folkinlogfoMils:  Oifrloea'at<ipannt*,D<tliin^ 
mferuriM,  Batonia.  jieealiurU,  Mtgambonia  iameUoia,  Orthit  Jupparioiif^ 
Platgeerat  v4tttriec».i,  PUriittn  UxMt,  Bennelitna  marylandiVd,  Btruul*' 
ria  ovalii,  BinutUtria  oeotdu,  Siiirifar  arenonat  and  Spiriftr  arredtu. 

The  spedes  of  iii.inoe  life  Toiind  in  Uie  lower  Ileldcrberg  tiuusiooe 
seema  to  liave  beeii  cut  oiri>y  the  changes  which  ushered  in  the  Ontkuiy 
£poch,a  groapof  fo^Hils  peculiar  to  tt  assuming  their  plaee.  Uostof  ttie 
fossilB  are  remainn  of  mollustca.  no  vcrtcbratca  or  remaina  of  hind  plaDIs 
have  yet  been  founit.  So  far  Patieontology  seems  to  assign  a  distinct  pUce 
to  the  Orialcony  between  the  Silurian  and  Di^vonian  ages.  Viewing  the 
dynamical  conditions  attending  Ihi;  i1i.'i»»-tiii>ii  of  the  DcvLininn  nge  Dr. 
NrivbLTry  places  the  Oriskany  at  its  base;  and  says  :  "The  Devooian 
rwivs  of  Ohio  form  a  circle  of  deposits,  which  records  an  invasion  of  the 
land  by  the  sea,  and  presents  in  its  series  of  strata,  a  history  of  the  succes- 
sive stages  of  thai  invasion  ;  first,  the  mechanical  sediment  of  the  Oriskaay  ; 
then  the  Corniferous  liuieslone,  the  de|>osit  of  the  opien  sea  ;  then  miieil 
nicchitniciil  and  organic  materials  ;  the  mechanical  sediments  finally  pre 
dominating  and  indicating  n  rolurn  to  land  conditions  over  all  the  easlern 
portirnofthc  continent." 

Tlic  e|>oeh  is  ridge  making,  nnd  has  three  horizons  of  economical  iin- 

Ist.  UpjHjr  ore  bed,  occurring  at  the  upper  limit  of  the  sandstone.  This 
bed  is  stldiim  workable  in  Pennsylvania,  but  is  very  productive  in  the 
Tallcy  of  the  James  river,  Virginia.  In  many  localities  the  mass  consists 
merely  of  Ibe  upper  strata  of  the  sandstone  strongly  impregnated  with  per- 
oxide of  iron. 

ad.  In  the  Juniata  Valley  where  the  Oriskany  is  friable  and  contains 
little  or  no  iron,  it  affords  a  valuable  sand  for  glass  manufacture. 

3d.  Lower  ore  bed,  occurring  at  the  junction  of  the  coarser  and  more 
HIS  str.ilA  at  the  bottom  of  the  sandstone  with  the  soft,  calcareous 
iiyers  beneath  ii.  This  bed  is  worked  by  the  Rockhill  Iron  aod 
mpany  near  Orblsonia  and  in  Hill  Valley. 


No.  VI.     Lwiitloitn  [Prt-jneridi'an — Loaar  Utlderbfrg,)  L'lmeitone. 

TUickocM  i  (Sot.  42  to  88  incluslTe}    163  feel. 

CbHMCter :  CouBlsto  of  massive,  dark  blue  and  gray,  gcmi-cryBlnlline 
llmeatone,  Mataining  toward  the  upper  and  lower  paria  altemailDg  layers 
of  gray  alutly  KmuatODC  and  argillacE^oua  lime  sbalc.  To  the  Qurtli-enst  Id 
tlio  Junlnu  Valley  from  Mount  Union  to  Lewlstown,  the  ahale  ai  \\k  lop 
of  the  Diaas  becomes  a  thicker  and  more  distinctive  formatioD.  There  uru 
exposures  of  the  series  along  the  KiBicoqulllas  creelt,  near  Lcwiatown, 
MifltiD  County,' where  it  was  found  necpasary  to  give  it  a  new  gwigniiilileal 
imnii;  in  the  failure  to  Identify  it  wiih  any  of  the  sub-divisions  of  the  lower 
Hvlilerberg  gnmp  in  New  York. 

The  following  fossils  have  been  delerrainod :  Aftrevlaria,  Alrea- 
UUi  minima,  Aiiylotpongia  inornata.  Mtrxila  lanii.  Orthit  oblala.  Pen- 
tamtnii  gaUntitt,  RhynehontlUx  formoan,  Atfglotiionyia,  Atrypa  rilim- 
larit,  Aalttporu.  Vonnphyllum,  Sferista  arf^atn,  Strom atojiora,  Trtmaiot- 

'Taformo*a,  and  Zaphrtnti*. 

This  formation  with  the  Orishany  \i  ridge  mnklrtg,  and  of  gn;al  eco- 
nomical importance,  as  it  furnishes  good  lime  for  building  and  agricultural 
(Hlrposcs.   besides  being  an  excellent  flux  In  the  iron  furnace.     A  speci- 

en  fhim  Sal lillo  contained  :  Carbonate  ofliDie  n0.904  :  carbonate  of  mag- 

Mia  2.163. 

An  iron  ore  having  a  laminated  stnicture  occurs  sometimes  scattered  in 

le  soil  overlying  the  limestone. 

WaUr-Umt  {Sealeni)  Cemenl  B»dt. 

Thickness :  (Nus.  37  tu  m  inclusive)    080  feet. 

Cbaracler :  Consists  for  the  most  part  of  a  blue  and  gray  llaggy  and 
Ihtnly  bedded  limestone  liaving  a  wavy  stratification.  Toward  the  toji  the 
limestone  is  massive,  slightly  argillaceous  and  of  a  dark  gray  and  bluish- 
gray  color ;  but  toward  the  bottom  it  becomes  Qaggy,  thinly  laminated 
and  shaly,  having  a  brownish-gray  and  yellow  color.  In  the  lower  part 
llmealone  allernatcs  with  green,  yellow  and  gray  argillaceous  shale. 

le  Btiata  in  the  central  jiart  contain  a  great  deal  of  calclte,  and  tbcsur- 
bces  of  the  stone  are  oflenlime*  coated  with  carbonaceous  matter,  and 
show  '■slickensiUes."  The  limestone  beds  are  frequently  liigblymngnesian, 
■nd  a  few  may  be  cumpnri.Hl  i-conomically  with  the  Lcwistown  limestone. 
TIte  outcrops  occupy  a  small  valley  at  the  foot  of  the  Driskany  ridge 

Onon'taga  (Sfatenl)  MarU. 

Bnltlllo  and  Three  8prln»».    Orblsniiln. 

Thickness :  Upper  member  Nob.  27,  26  and  35 170  :t  feel,     IW  feet. 

Lower      "  "     24,33    "    22 270  ±     -      330    " 

The  np|ior  member  consists  of  yellow,  gray  and  greenish  shaly  and  argil. 
Jiweotis  (Ibsailiferuus)  limestone  In  thin  lieds,  alternating  with  olive,  green 
Knd  gray  valcareous  shale. 
The  lower  member  consists  of  green,  yellow  and  gray  calcareous  shale, 


A>libu>ii«f.7  '*5b  [FMlH. 

ft):crDat1ag  wltL  red  sljale  anci  conUining  (Kcaslon&l  Ijctis  of  fmilihrau. 
slial;  limesLone. 

Tlie  Salinn  group  lliins  in  IhUdlslrlct  to  llic  8<>nlh-«n9t.   hcing  thidiM 
oa   tli<i  Jacks   Mountain   ntngt^  Ibno  il  is  along  Blacking   HouDUia.    It 
makes  n  valley  and  is  of  do  economical  value. 
Xlaffiira  LiuMiUmt. 

Tlio  Niagon  liui»U>De  let'tna  to  be  wiltunit  ■  repTcsenUtive  id  Fcob- 

In  a  Hcction  which  was  coiiBtruct«d  through  Jncka  MdunUio  at  Huinl 
Union,  a  limestone  bed  8  foul  thick  wa«  located  233  r«et  abnre  iheUVoI 
tlic  Clinton  red  iliale,  which  was  su  id  to  be  the  representative  ot  llie 

Niagara  Umestone  ;  the  intervening  B|>n.;c  between  this  and  tlie  Clinins 
being  llilod  with  a  soft,  argillaceous,  caicareouB  bIimIl-.  The  occurrtneeuf 
the  Niagara  limestone  here,  as  well  as  at  Logan  Gap  25  luilcs  to  Uie  nonh' 
east,  where  a  similar  bed  i  feet  thick  was  found,  is  cxireniolj'  douliifnl, 
A  careful  search  for  its  representative  ai  lti>ckkill  Gap  in  Blacking  Mmu- 
tein,  anil  on  each  aide  of  the  Jacks  Mountain  anliclinal  at  Three  Sprinp. 
and  Saltillo,  failed  to  bring  It  to  light.  It  is  qucationable  in  the  auiburi 
mind  whether  the  Niagara  mt-aaurea  which  form  such  a  marked  rvunn 
In  the  goalogy  of  northern  New  York  has  in  tills  section  of  Pennsyhinia 
a  distinct  reprMenUlire.  While  thia  epoch  seems  to  be  vacant  ia  our 
palnuK-'ic  culumo,  the  Salioit  rocks,  which  occur  directly  above  the  Ningun, 
Aoum  lo  be  totally  different  in  character  from  the  Now  York  strata,  when 
they  are  composed  of  Bhalcs,  marie  nod  mariy  nandstonea  with  impure  liint- 
Btonc  ;  curt)  being  almost  enlirelj  destitute  of  fossils.  Is  it  not  pos$il)lt 
tlinl  the  Htnita  wliicli  are  included  between  the  bottom  of  the  Water  lime 
shale  and  the  top  of  the  Clinton  red  shale  represent  equally  or  coDJoiDll; 
the  Suliim  and  Niiigara  groups  of  New  York'! 

No.  V.     Clint'.n  iSurgenCi  ShaUi. 

t.  Redshiile  (Nos,  21,  2C  and  10) Thickness  270  feet.  USS    f«t. 

3.  Upper  olive  shale  (Nob.  18  to  15  inclusive)       "  162    "      163 

3.  Or.'snndstoneand  roSBllore(Noa.  14toll)         "  42"        54  i  " 

4.  I^wer  olive  shale  (Nos.  10  and  0] •■  "660 

1.  The  upper  part  of  the  nil  shale  consis-s  of  siliciouK  massive  red  ?h»le 
iiiiviug  it  rlionilmhedral  fracture.  Toward  the  lower  part  the  red  shale  be- 
couie»  uiorc  nrgiliaceous  and  contains  thin  alternations  of  gray  and  green 
calcareous  sliale,  while  at  the  bottom  there  arc  beds  of  red  stialy  sandstone 
having  se»ms  nf  calcite  running  through  the  mass. 

a.  The  U|iper  olive  shale  consists  of  yellow,  olive  and  gray  calcareoo* 
shale  containing  seams  of  blue  fueslliferous  limestone  ;  the  lower  part  funn- 
ing the  liunging  wall  of  the  fossil  ore  beds  is  composed  ofa  light  yeUoo 
argillaceous  lime  shale. 

3.  Tlio  fossil  iron  ore  iieds  occurring  above  the  ore  sandstone  have  been 
exlcnsiveiy  di-vcluped  in  Itockhill  Gap  by  the  Ruckbill  Iron  and  Coal  Ck. 
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Brairlu  9«aiua  Ntw.  13  und  14  tit  Lhe  Bi'utioii  tlicro  are  two  otlior  suuill  beda 
bclnn  ilicnrcKnnilstuDi?.  TlicfirsI:,  Trom  4  toO  indii»lhick,  occurs dlrKi^Uj' 
anilHT  tlip  sBiHlsione  nnd  sbout  50  tvel  In.-low  lhe  upper  buds  (C.  ComilaMei. 
Til*  wc-iod  U  10  inches  thick  and  nhinii  4  feet  Iwlnw  iliu  drst.  TliuiO  two 
bndi  hnve  nnvcr  lieen  wurkcd.  Tliu  bvdg  abovi'  Llii!  luiTidHiune  aru  worked 
on  Uie  soutli  side  of  Rockliill  Oa|i  hy  two  drifts  100  fuul  wnically  npuri 
and  luiving  un  nrcroge  oimtso  of  S.  3P  W.  Tlie  same  beds  «ni  worked 
on  tlic  north  side  of  the  Gap  hy  tno  drlCU  wliicli  aru  nbuut  00  fuul 
vertiokil.r  spurt,  the  strike  being  alK)ui  the  sHme  as  on  the  souili  eidc.  Thu 
course  or  thi<  south  drifis  when  conlinucd  across  thu  Gap  tn  the  nortb  sidc 
Btrikei  nl>oul  100  feet  to  the  west  of  Uie  north  oiwnings,  ihc  ore  mnge  being 
ttirowii  lo  tbe  east  on  lhe  north  side  by  a  &u1t  vrblch  runs  through  tJie 
Gap  at  risht  angles  to  the  strike.  In  gangway  No.  1  on  the  Boutli  Bitlu  lite 
yield  of  n  speciuiet)  wna  as  foHowa  ; 

No.  U.  No.  12. 

Iron .'lO.HOOporccni.  50.700 

Sulphur Imee.  tmce. 

Phosphorus 112  .123 

Tlie  ore  sandstone  has  a  thickness  of  43  fcot  at  Saltiiio  and  of  50  feet  ai 
Orbisonin. 

The  sandstone  varies  very  much  in  chamcter  In  the  differenl  localiiies, 
■■  to  tits  amount  of  enlcarcous  matter  wliich  ii  contains  ;  at  Itockhill  Gap 
It  to  very  silicious,  while  at  Saltillo  it  is  quite  calcnreuiis.  In  llie  latter 
locnlHy  the  ore  beds  seem  lo  bo  reitrosenled  hy  u  tnleareoas  sandstone  con- 
taining a  large  percentage  of  iron,  hut  not  a  true  iron  ore- 

The  BKndBlODe  generally  forms  a  lerrace  along  the  Hank  of  lhe  mountain 
of  No.  IV. 

4.  Lower  olive  Bhulo(Nos.  Sand  10).— Thickness:  660 feet.— Fordescrip- 
tlon  see  section 

The  following  fossils  were  found  in  tbe  ClEnloa  Epoch,  more  particularly 
tn  the  upptT  olive  shale  :  Alr}/pit  rftitulan'i.  Btgrifhia  lata,  ButhotrtphU 
fTMilit,  Daiinania  limuluriit,  Hinnatonclu*  lUlphinoeephtilui,  Ort&i* 
tUjajtlulii,  Plalyoitoma  niag'irentu,  PUriina  rmnftrata.  Rhyiufhontlla 
ntgltela  and  Stropluimami  rhotiAoidnlu. 

No,  rV.     Medina  (Letant)  Sandttone. 

White  sandstone.  No.  8 Thickness  400  focl.^  jggj,, 

Red  aandslone  and  shale,  No.  7 "         030     "    I 

Th«  white  sandstone  contains  in  New  York  several  cJisraclerlslic  fiMsils, 
mat:  of  which  the  marine  plania,  and  more  parUcularly  the  Arlltrophgfut 
kartaiti,  are  found  throughout  its  whole  range  tVom  PunnsylmnU  lo  thr 
aouth  border  of  Tennvsaec. 

Th(i  red  sandstone  and  shale  member  Is  In  Pennsylvania  cntirvly  dcftliutc 
of  fossils,  and  Is  a  coarser  and  mure  sandy  rock,  than  Id  New  York,  when* 
il  la  composed  principally  of  a  finely -com  minuted  red  marl  or  a  nlcnrcoiis 
red  clay,  containing  a  few  organic  remains. 
PBOC.  UCKR.  PHtLOs.  aoc.  XVI.  90.  8n 
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A  depasit  of  i.-on  ore  exists  in  tlic  white  Medina  fomiUtg  Ibc  t'r»l  ur 
BiHcklog  mouutuin  4  miles  soutli-wisi  of  OrblsonU.  The  oro  mid  <:1«7  in 
which  it  lies  seeni  tii  All  n  irantversc  dBSuri;  or  cleft  in  the  while  BaDiLsUiiM, 
&t  A  point  where  tlicrc  \»  v.  slight  ioiluDtiilion  in  the  crest  of  the  nwoabiui- 

Oiieida  (.LtraiU)  Saaditont. 
Upper  member,  reil  and  grct'iiiitli-gray  ulicioua  breccia  and  con-       I 

glomerate.  No.  11,  thickueM  138  Teet. I 

Lower  member,  Imrd  tiiiu»ivc,  grccDisb  gny  sondsknie  and  con-        | 

glomente,  No.  Ti.  ibicknese  410  fecL J 

A  striking  resmrp  of  ilie  epoch  tg  ~  verty  in  organic  rem^iw. 

The  Medina  and  Oocida  rocktlakeii  i  ;clher  make  "all  the  ninuouiti 
ridges  and  higher  spurs  of  the  entire  chain  west  of  the  Sasquehanus,  li« 
tween  the  Kittaning  vnllcj  and  tlie  vnllej-  at  the  base  of  the  Allegbin)' 
mountain,"  except  tliuee  Biirrouoding  the  Bmad  Top  synclinal  basin. 

No.  III.     tludton  ili'Mr  (Maiinal)  turtle. 

Thtcknen:  (No.  4)  800  feet. 

Utlea  {Matinal)  tlali. 

Tlilcknesi  :  (No.  8)  IMO  feet. 

The  tipper  limit  of  Nu.  HI  is  well  defined  by  the  rapid  and  sudden 
transition  of  the  Oni'ida  gray  nndslone  and  eoDglomeratc  into  the  ai^^' 
ceouB  sandstone  at  the  top  of  the  Hudson  River  slates.  The  lonr  limit 
has  l)cen  assumed  nt  it  very  lean.  p<x)r  ulialy  liroH-n  hematite  ore.  which 
sei'ms  (ci  occur  at  llic  horizon  between  tlio  shale  and  slate  of  the  L'tica  sud 
lln' blue  c;il<-,ircoiia  shale  at  llic  top  of  the  Trenton  or  Matinal  limcflonc 
iiiiisK.  Tlie  ilivisiim  between  the  Hudson  and  Utica  was  not  i*Kiliyelj 
dctcniiiticd,  and  mny  |ios,iibly  be  alM)ve  or  lielow  tlio  position  which  his 
liceii  given  it.  Uncoiifcrninl)ilily  has  been  asserteil  to  exist  betweea  the 
HmlHon  and  Oneida. 

Prof  l^■gerH  siioaks  of  ll  as  follows:  "The  relations  of  the  MjilinsI 
scries  lit  the  overlying  Levant  sirala  •  •  •  plainly  show  thai  •  •  •  the 
earth's  crust  expciieneed  a  prodigious  movement  at  the  close  of  the  Hud- 
win  [HTiiwI.  This  ngilation  of  Ihe  flour  of  the  sea,  wbieb  bad  just  received 
the  niateriiils  of  the  Hudson  sliales,  appears  to  have  been  everywhere 
altendi:d  by  an  exicnaive  displacement  of  its  level,  accompanied  in  some 
dia;  rids  by  unduliitions  amounting  even  to  a  close  plication  or  cormgation 
iif  it-i  sedinienl,  and  in  some  districts  to  a  lifting  up  of  wide  areas  above 
Ibe  general  sea  level  into  dry  land," 

Tbcslatcsof  No.  Ill  make  one  flank  of  the  mountain  of  No.  iV,  sod 
cinuniii  no  strata  nf  economical  value  in  this  district. 


No.  II.     Trenlcn  (J/<((in«0  UmtiUne. 
Thickness:  (No,  2)  500  +  feet. 
Tlic  llilckness  of  the  epoch  is  only  approximately  determined  from  % 
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very  limited  observaiioD  in  Btncklog  valley.  A  very  distinct  poleDotitologi- 
taX  Iircftk  exisiB  belneca  ibis  egmch  nud  tiie  UDdcrlyiag  auroral  magaesian 
limestoDc,  llic  upper  etmla  or  wliich  arc  <!X|)oeed  in  lUe  centre  of  Blocklog 
Valley  oppusile  Hockliill  Gap.  Il  is  probalile  thai  Lbe  Magnceiao  rocks  ia 
Ibis  part  of  Pennsylvania  are  at  Itmsl  8000  feci  lliick,  which  would  place 
the  top  of  Ihe  PnUdaut  (wudslone  (the  lowest  group  in  Ihe  Palieoioic 
culiimnl,  at  lea«l  ihree  quariereof  a  mile  veriicully  bencalli  tlie  prest-ni  sur- 
facu  of  Ihe  ecnirc  of  Ulocklog  Valley. 

LOCAMTtEH  WBBaB  THE  STRATA  WEAK  HEAaURKO  ASD  STUDIED 

No.  xni. 

N09.  36T.  2fl6.  360.  Mfl  and  252.     Robertailttlc,  Trough  Creek  coal  Imain. 
CarbOD  Township. 

N(i8.  BfiS  lo  aol  indiiBive.  Coal  bed  D  (Lower  Frreporl  1)  Scclinu 
tueasUDHl  about  400'  from  momJi  of  m'ne  C\  Riibertadale  collierien. 

Ince  tUe  section  was  compiled,  I  have  been  infonned  by  Mr.  Wm.  A, 
Ingham,  Prcs'dcnt  Rackhill  Iron  and  Conl  Co.,  Ihnt  a  bed  of  blat-k  Innd 
ore  haa  bwn  dlBcovered  in  the  "  Swamps  "  in  mine  C,  between  the  iHUiom 
bencli  of  coal  and  the  fireclay  floor,  ranging  (torn  1  to  4  inches  thick  nod 
yielding  30.79  per  cent,  of  metallic  iron. 

Mob.  S59,  2S8  and  SST.  Coal  bed  C  (Kittanning  t)  Becrion  measured 
about  200'  from  mnntl)  ofmine  B'.  Roberlsdale  colllirieB. 

Nob.  2S.'>,  254  and  2.'i3.  Coal  bed  B  iClarion  ?)  Seclion  measured  by 
Wm.  Fosler,  Esq.  in  mine  A,  Ral>ensdale  coUierice. 

[o.  831.     Coal  bed  A  iBrookville?)   Section  reported   by  Wm.  Foster, 
E«q.  "MuDkey  drilt,"  Robertsdale  collieries. 
No.  XII. 

No.  250  10  244  indusivc.     Rocky  Ridge  near  Wray's  H'l!  Tunnel,  Todd 
Townaliip  and  Wmy's  Hill,  Cnrimn  Tonnship. 
No.  XI. 

Nos.  243,  242.  241  and  240.     Wray'a  Hill  and  Rocky  Riilge. 

No.  230  to  234  inclusive.     Wray's  Hill  Tunnd  E.  B.  T.  R.  R 

Nos.  SS3und  282,  Ground  Hog  and  Plank  Cabin  Valleys,  Ciirbon  Town- 
ship. 

Nob.  831  and  S30.     New  Grenada,  Taylor  Township.  FolWn  Ccwniy. 

No.  220  to  220  inclusive.  Limestone  quarry  worked  by  .Tiihn  Whitney, 
Etq..  near  Todd  P.  O,.  Plank  Cabin  Valley. 

No,  210,    Ground  Hog  and  Plank  Cabin  Valleys. 

No.  818  lo  218  inclusive.     Well  on  Erra  Heater's  farm,  one  mile  souili 
of  Todd  P.  O.,  section  reported  by  Mr,  Cbas,  E,  BiHin. 
No.  X. 

No.  212.     Ground  Ting  and  Plank  Cabin  Valleys. 

No  211  to  124  indusive.     Bidding  Hill  TanncI  E.  B.  T.  R.  R. 

No.  123tol17indusive.  Smith's  Valley.  Clay,  Cass  and  Union  Ton-u. 
eliips. 

Tlie  total  thickness  of  No.  X  'was  verified  by  measurements  made  in 
Sideling  Hill  Gap,  Pulton  County. 


Br  TauMAs  L.  Kakb. 

ItUail  btft/rt  the  Amtrican  PMloiophieal  Boelcty,  Janmiry  16,  1S77.  t 

I.  OKOORAPHICAL. 

I  have  receolly  returned  from  a  ilirce  moutlis'  exctirelon  lout  Nortbcm 
Hcxlco.  I  went  by  mil  la  near  Son  Antonio,  TeXH«  ;  from  tlierv  rook  tny 
own  and  government  Aorvanis'  wagons  and  mule  teams.  I  was  in  nu 
hurry,  cnrrlcd  a  party  of  intelligent  friends  witli  mc  as  oliacrvers.  nod  en. 
Joyed  advantages  for  MOing  tbe  counlry  and  its  p«op1e  wliicli  do  nut  com- 
nutnly  flktl  to  tho  iol  of  travelers. 

I  gpont  moat  of  my  lime  ill  Coabuila  and  Nuevo  Leon.  After  vj&jtiiig 
the  country  nnrth-west  of  Piedrns  Nen:ras.  I  looked  up  the  diSereni  pnaseH 
of  ilio  Sierra  Mudre  which  appeared  inviting  for  railroad  purpows  from 
IkIow  Bnntn  llosa  to  La  Rlncoiiada.  Finding  Saltillo  elosely  invested  by 
Trei'lfio,  I  croesi-d  from  ibe  Saliilto  road  lo  Monterey,  and  Ihcncu  ri'tunied 
ta  8aD  Antonio  via  Hier  and  Laredo,  1  e.vpeet  to  liave  lime  soon  lo  pre- 
pare a  geograpbieal  paperaod  maps  for  the  Transaclionsof  Ibc  Socieiy.  I 
■hall  ash  their  patience  tills  evening  for  the  commimicaliun  ofa  few  liicta 
tot  undeserving  tbeit  notice. 

I  have  drann  upon  the  bliLckboartl,  upon  an  enlarged  scale,  Ibu  leading 
fbalureaofColIou's  latest  Map  of  Mexico.  I  would  oak  your  attention  first 
lo  Ihfi  conlraat  preseuied  by  the  llio  Braro  lo  the  otlier  rivere  of  Bouthern 
Texaa  and  Iklcxico.  These  are  nil  greatly  less  conspicuous.  They  are 
1  to  Itow  but  short  distances  from  their  sources  to  the  Oulf  of  Iklexieo. 
The  [Iravo  or  Grande  del  Norre.  on  the  other  hand,  cuts  a  more  important 
figuro  on  the  map,  outdoing,  apparently,  the  others  put  together.  It  is  of 
much  greater  length  and  volume,  and  the  reason  is  obvlons. 

By  the  contour  lines,  -where  you  observe  my  eObrt  to  make  batching 
wiUi  the  yellow  chalk,  I  indicnie  in  a  gcueral  way  tbo  coars«  of  the  high 
d  which  is  customarily  spoken  of  as  the  East  Branch  of  the  Sierra 
Kadrc  Fmm  tian  Luis  I'uiosi,  here,  (A)  I  have  drawn  tbe  eo  called 
Slem  as  esU^nding  to  tbe  edge  of  the  plain  watered  by  the  Kio  Grande 
(B).  It  sinks  as  it  proceeds  north,  until  berc.  yon  see,  only  one  mavs  of 
moontain  nurtti  of  Sanla  Rosa.  I  bave  represented  it  as  eniireir  disap- 
pearing. 

We  have  here  ourexplanalionof  the  grestnessof  the  only  Hexlean  great 
river,  Iho  Rio  Grande,  1'lie  great  river,  you  remark,  rises  in  the  Interior, 
more  than  half  way  across  tbe  continent,  and  it  flows  all  this  way  as  ninny 
s  18011  xul\<*t  lo  the  Qulf :  because  no  mountain  obstacle  is  offered  lo  iis 
progreas.  Itflndswbatmightlioregardcdiiaa  vast  Pass  where  the  "Sierra" 

■  gone  tinder.  It  Is  true  (this  is  a  parenthesis  for  our  Bccretaryi  that 
Iteru  (a)  It  is  deflected,  and,  obedient  to  local  giiilogicHl  ordcn,  turns  nearly 
ml  right  angles,  and  works  along  at  disadvantage  f'lr  some  disTance,  tintll 
tt  tiila  this  seeming  coulinnution  of  tbe  vulk-y  of  the  Pecos    b).     But  it  is 


A 
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tnnrr  limited  arcA.  nortli  of  tlie  town  nf  Maplinl.  Mnpimi,  nn  nitl  Spnniali 
rainins  town,  gives  its  name  to  a  muuaiiuD  nt^iir  il,  shupvil  auiiifwlmt  iikt? 
«blgpurMiHlsparilc&^[«t>n).  It  ttppcnrs  tn  liaTe  l)een  an  a ner  thought 
with  ge^ogmpliers  to  lay  Uown  n  AgiKC  or  this  siiape,  lurgv  onrnigh  lu  in- 
clude n  great  reach  ordeaerl*  plaia.  A.  aimllnr  cornrttion  should  be  uintlc 
for  the  Barrial  tie  ta  Paila.  wUlcIi  ia  quite  a  narrow  sireicli  of  sterile  plain 
lying  on  llie  west  side  of  the  Sitrri  de  la  Palla, 

n,   ETHNOLOOICAl.. 

A.fler  n  review  of  Humboldt's  work  in  New  Sjitilii.  closing  with  a  eulo- 
glum  on  tiie  great  Explorer's  thoroughness,  UencntI  Kane  pmceeili'd  : 

But  Alexander  von  Humboldt  did  not  visit  the  Nurtlicni  Provlurcs  ot 
Heilco.  And  I  may  say  another  thing  without  irreverence;  lie  was  uot 
an  ethnologist.  In  Spanish  America,  liio,  thu  persons  who  gave  him  moat 
InformatioQ  in  Natural  History  were  priests  or  meuibers  of  religions  ordera 
tn  the  Roman  Catholic  Church.  The  minda  of  sincere  peraons  in  that  cota- 
manion  have  ever  been  futlered  by  the  dogma  that"  God  halh  madu  of  one 
blood  all  the  nations  of  the  earth,"  and  they  have  seldom  pursued  ethno- 
logical nsearch  with  zeal,  never  with  impartiality. 

I  am  sure  that  I  do  not  overrate  Hie  value  of  Norihcm  Hexieo  as  a  Held 
fbr  ethnological  study.  I  can  say  emphatically  of  it  thai  in  this  respect  It 
is  terreno  desconocido :  territoric  non  explorado. 

It  will  he  iwriicularly  Interesilng  (o  us  to  aevVi  the  solution  there  of  ccr^ 
l^n  Historical  Problems  which  have  iHiffled  our  invcatigutions. 

In  the  Old  World  wu  have  not  been  able  to  divest  ourselves  o(  \be  l)ina 
arising  (Vom  our  being  in  some  manner  or  otlier  parties  to  the  discussiou  of 
liietorinil  (luesiiona.  Each  specimen  of  as  belongs  to  some  partieulnr  meo 
or  mixture  of  races,  and,  whether  he  has  had  n  gmndlltthcr  or  not  to  take 
a  pride  in.  if  his  aulf-consciousuess  but  carries  him  back  a  single  genrmlion. 
he  unttus  in  feeling  with  those  whom  be  thinks  most  like  himself  in  rals- 
UkinjK  what  they  accept  as  History  for  Science.  Mon  of  us  in  fuel  have  a 
direct  pnliiicnl  or  religious  interest  or  feeling  involved  in  our  preference  for 
deciding  questions  by  the  bulletin  or  liistnrical  pamphlet,  rather  than  by  the 
scjtlpel  and  cruniologicnl  caliper.  Prejudice  should  blind  us  less  in  Mexico. 
If  we  love  our  Dntcb  or  Scotch,  and  hate  our  ancestral  Spanish  enemies,  wc 
cannot  help  unduly  praising  our  Orange-Nasaaua,  and  haling  our  Alvas  ; 
'  while  wo  do  not  care  enough  lo  cheat  much  regarding  the  respecliio  merits 
ot  tlio  followers  of  Coanucotzinf  or  Iitlllxoehitlt.  An  imputation  on  the 
itudlngof  the  Trinity,  or  the  Virgin  of  the  Immaculate  Conception,  may 
wound  our  feelings ;  we  care  nothing  for  theories  ascribing  greater  or  leas 
exklWtjon  to  the  goda  Teicatlipoco,^  or  Cu-at-U-cu-e.| 

Ib  Northern  Mexico,  races  have  lived  of  the  grealeat  variety  of  c«(co- 
loigloal  aiructiire.  They  have  led,  and  they  are  now  depositing  in  profiislon, 

•  Dnlrrtii,  Dcierl,  not  iipp>"»  irlly  mcunlns  linlnhHbitnblo  Jwcrt. 
tTexeoCHii  oneniy  of  I'.irlis.  JTexcoain  frleudofCotie*. 


».  nMni— tif  ■>/ -ym  mHiv 


■we  v'%  itMnrfftw  vvtnt  a  Jmb  aait  aa  Cnnfc 

mi'n'.j  tniwiflf^  i^r%  tow  fci^  dw  'fiamr^ui-r  nifiuram  !<  Mr~:aax  Ik 
jl^m.    'Jut   «n<intar^7  Ivwahte    ^ii:rs^    viar^T'   ■»■*    ; 
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slunlion  UB  n  saliject  of  Rtiidy,  ftud  tlieir  cnnld  not  Answer  my  quoetloos 
rcgikMing  Ills  iiHiue,  birtlipluce  and  geneaUigy,  they  ordtireil  liiiii  up  to 
apeak  Tcir  hinuvir.     Tlicy  became  honest!]'  intcrcfltod  in  some  or  my  eth- 
milogical  fciiesses.  which  lhi>y  esteiMQMl  shrewd,  and,  I  bonosliy  belkvo, 
wont  beyimd  politennss  in  giving  cutcDsion  lo  my  inqnirleH.     I  ibink  1  g 
protly  fultbruUy  studied  over  8(M>  «quesirian  men  ;  nearly  all  who  wo 
of  natlTuIndtiuihiciodhDing  Meetiio,  Should  I  nolat  some  [lituro  day  re 
tbiBBuhject.  let  mt!  iU«poac  nrit  by  saytnglbni,  with  lioccii  of  nearly  evei]KV 
TECO  vlio8«  alxxlei  has  been  tbe  Iberian  Peninsula,  Basque,  Jl'w,  Ziagaw'f 
even,  tbu  predominant  Spanisli  ulcmcnt  apparently  wu  Andaluslnn. 
ccnild  Dot  tit  all  giiesB  how  many  kinds  of  native  Heucan  entered  into  tl 
medley.    My  cuiniumiunR  cnuld  distdnguisk  many  more  than  I  c»uld. 
csp:ainfh)mnoarIlLiHlamente.  whore  there  IsAointorestingancieniwIony  of' I 
tttera.  (Hiuldpoiutouiovery  Tloscalanlntbecniwd.  ButthiBldidapeplninljr 
myaeir.  a  large  mojorlly  of  the  flgliting  ri'drrt  wen?  of  the  slump  of  our 
own  Suutb-Wttstern  warlike  Indians.    I  am  very  familiar  wiUi  the  pliyaiog- 
noiniMl  rhanicterlstics  of  tho  Arrapahne.  Kickapoo  i  Qn.  chiea  puta  ?),  Uie 
and  Sunoru  Apache.     I  lived  Home  lime  among  tIio  Shoshone*,  and  may  be 
trnaled  to  detect  tho  Comanche  wherever  it  occiiri.    I  found  the  Coiuonche 
ttirough  VtiWe*'  command  in  fonw. 

The  emati'Slxed  photographs  nhich  I  placo  on  the  table  were  selected  by 
me,  cbieBy  from  an  arniy  ofTlcer's  collection,  as  being  striking  likenesses  of 
men  termed  Mexicans,  and  regularly  enrolled  as  Dieml)ers  of  Valdfra' 
National  Guard.  If  ihay  were  dressed  up  in  the  pictures  as  Christians,  I 
have  no  doulil  tlic  aiibjccu  and  their  fl-iends  would  haTe  great  pleasure  In 
recognizing  them.  On  the  face  of  each  photograph  you  will  find  the  ludhui 
Dnmo  and  tribe,  on  the  back  the  Mexicjin. 

The  other  photographs  support  views  advanced  by  me  in  former, 
nearly  forgotten,  com  mun  lent  ions.*  The  notes  endorsed  upon  them  y 
think  repay  perusal. 

a.  Affords  an  interesting  example  of  Atavism:  the  baek  Uap.  as  the 
Spanish  term  it-  The  mother,  a  Mexican  woman  whose  family  style 
themselves  Spanish,  acknowledgiiig  only  one  sixteenth  of  Indian  bliHtd,  ia 
convicted  of  the  Sambo  or  Chino  by  ira  reappearance  in  lier  daiighier,  aa 
engaging  and  estimable  young  lady  who  ia  quite  a  dark  mulatto.  Fig  1. 
ner  sisters,  3,  4,  5,  0  exhaust  the  shades  of  the  segar  box. 

b.  and  c.  Exempli^  strikingly  the  persistence  of  the  type.     Tlio  Ger- 
man girls  in  b.  were  captives  from  their  youth,  very  hardly  used  up  to  ilia 
age  of  piilicrty,  when  they  were  rescued,    c  was  more  tenderly  nurtured,   ' 
being  a  head  chlera  favorite  daughter.    They  are  tame  ;  she  remaina  wild  - ' 
— /"■«  n-ilura. 

*iln  Itniik  anri  Merllijepenrling  aa  llaooee  mnaiig  certain  (North  AnierleOD'    r 
In-lliiiiTrll"-*.  1B17, 
,     L^.s  .'.  ,    !-[■.,.•,,    ::.•    Mil.    RnplleiloXottnndG1ia<lon.  IMO-IMl 

I'l::  '     .:ili.<of|{i>iaii(<lpHl|.intQthBBritlKli  West  Indlesoorr**..] 

I ii  '  '.r  lUoo  observed  tlivre.  IKS. 

Ml'                         .       i.LK-iimls  Oangosand  other  Boanlei  in  Cuba.  lAt7. 
Til      M|:  I  iiii«>Ph]rs|.Hiii<>iriy  ma<lebrMr.H.H,8lKll«r.  IHH. 
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d.  A  rumlly  or  QermMi  descent,  exposed  u  partly  Chlno  Mrxicsn.  Tb* 
bony  fhtiiiework  of  tlie  subjects  not  haviiig  beea  modified  ;  the  plijuog- 
Bomy,  due  to  ilie  intagamenti,  i»  cominou  to  all  the  children,  but  the  elder 
•hler'g  Tiice  (8i  is  darkened  by  nshadu  or  pigment  in  tiie  mucous  coat.  In 
1.  ftnd  4.  it  in  Mid  U>  be  delectablo  in  the  tuna. 

The  working  of  our  llttio  Invaalon  was  about  this  :  Valdis'  ^naj  wm 
made  up,  cviUlnly  more  Uuin  liulfurit.  ormpnuf  Northern  Indian  hlwd. 
They  were  moTiog  wiuih.  8om«  of  them  might  return,  perhnps  not 
tBany.  When  thn  cotnimny  of  SangotM  wu  marched  off  &am  ibni  plux. 
I  Mw  a  cniwil  of  ihoir  wmiou  Msembled  to  weep  aad  wall  over  them  hi 
Inir  Iiidinn  style,  u  If  it  were  about  to  |  ve  their  last  faren-ell.  Other 
Tecnills  who  had  I«ft  the  pueblo  under  similar  auaiiicea  hud  not  relnmnj. 
Their  rale  had  benn  to  die  In  liattle.  or  of  dlsense.  or  of  the  vifixU  of 
WOUnda  and  vx^MMure— or  to  embrace  permanently  the  mililary  career,  in 
which  ouH!  the  61lle  of  them  found  employment  as  regulara  in  thr 
City  of  Mexico,  or  elsewhere  lu  iha  pnivincw  nut  far  from  the  Naiioaal 
CaplUil.  Thi!  BTL-iftge  imtn  thus,  aller  directly  killing  or  oontributinj  by 
impoverish  [nun  t  lo  slafTo  a  gtren  nnmber  of  the  more  indUBtrionB  ami 
pmcenlile  members  uf  moca  of  the  South,  would  become  a  soniliern  mi- 
dent,  and  1eav«  dtncendants  of  bis  own.  Somb.  who  would  be  half  Xorh- 
em  and  half  Southern  ;  timt  la,  it  might  Lie,  hall  wnrlilce  and  liiiy,  bnlf 
IndtutrlouH  and  InoffeiiRive. 

Eater.mlng  It  a  compliment  lo  have  been  invited  to  exprewt  my  opinioni 
upon  ihe  itotiilcal  condition  of  Mexico  at  ihis  lulcrt^lini;  juneiure.  I  will 
nut  coiiniilcr  it  bcncalh  the  dignity  of  Science  lo  notice  the  subjcfi  from  an 
Ethnolo^'ical  iiolnt  of  view. 

TheN'orih.  as  wellas  the  rest  of  Mexico,  presents  a  clearly  mnrlied  cose  of 
ArbkhtkiiXatkisalDbvelopmest.  The  natural  tendency  of  the  different 
piipiilnli'ins  of  M'-xieu  tounltc  In  one  liiivingbecn  interfered  with  iliree  cen- 
turies iinil  a  liiilf  u'.^i  by  an  outside  pressure,  and  ihis  [iressure  having  been 
withdratt  n,  its  effwl  uixin  the  national  life  is  now  seen  to  have  been  unfar. 
nrable.  Xot  only  the  political  liealth,  but,  lopereevere  in  the  use  of  my  fig- 
ure, llie  existence  Itself  of  Me\icoa8a  nation  is  menaced.  The  tbouehlful 
observer  i»  led  in  doubt  whetliiT,  for  the  welfare  of  cbe  people  of  Mexico, 
a  syntbclic  or  a  furllier  analytic  treatment  of  their  confederacy  is  most  de- 
manded. The  former  may  be  premature,  the  latter,  now  going  on  so 
rapidly,  ricks  Iwing  carried  too  far.  Many  honest  tliinkers  are  of  opinion 
that  it  would  Iw  beneficent  to  restore  Ibo  foreign  pressure,  or  an  equivalent 
for  it.     In  tny  opinion  it  would  lie  but  a  reproduction  of  the  original  evil. 

With  your  indulgence  I  will  enlarge  upon  this  theme,  for  brevity  and  to 
avoid  confusion  soliciting  you  to  rcsirict  the  application  of  my  remarks  of 
a  general  nature  (o  tbc  Central  Tahic  Lands,  of  which  we  may  popularly 
B|ienk  with  least  inaccuracy  as  Mexico. 

At  the  I'lHicb  when  tbo  Wars  of  the  Roses,  Welsh  wars  and  Scotch  wars 
were  prcpiiring  for  Great  Britain  a  United  England  ;  when  the  various  ele- 
ments already  united  as  Qascong,  Bretons,  Picards,  Normans  were  con- 
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lending  which  should  form  ihe  ruiurc  Fraoce  ;  when,  ~  less  effeclunlly  fts  it 
proved,  beenuBH  lUe  eilmologictil  dlfTereuces  involved  were  gruutur, —  lUe 
different  popuklious  of  Spain  and  Aragon,  MurcU  and  Oraoada  were  lighl- 
ing  oat  whether  iliey  sboiild  nbsurb  or  be  alisorbed  in  the  kingdoiuB  of 
Costtlc  and  Leon,  the  dllTereiiE  native  tribes  of  Mexico  were  at  tlie  same 
work  Id  their  own  way. 

They  were  very  numerous  Oeigersays,  "There  were  ol  Ihc  lime  of 
the  conquest  and  there  are  now,  more  than  thirty  different  races,  speaking 
ksmnny  different  languages  and  marked  by  dlslluctive  peculiarities."  ip. 
817.) 

Our  standard  authority  Humboldt's  remarks  are,  "The  greut  variety  of 
iHnguageB  still  spoken  in  the  Kingdom  of  Mexico  proves  a,  great  viirteiy  of 
races  and  origin.  The  number  of  these  languages  eiceeda  twenty,  of 
which  fourteen  have  grammars  and  dictionaries  loleroblyciiniplDte.  ■  ■  * 
It  tpponrs  that  tlie  mosi  part  of  these  languages,  far  fhim  lieing  dialects  of 
tbb  same  (us  some  authors  have  falsely  advanced),  arc  at  least  as  different 
from  one  another  as  the  Qreek  and  Ihe  German,  or  tlie  French  and  the 
Polish." 

Humboldt  mentions  the  Mexican,  Otomltc,  Tarasco,  Znpoteco.  Slla'cco, 
Hnya,  Tolonac,  Popolouc,  Matiazing,  Huaalec,  Mixed,  Caquiqiiel,  Tnruu- 
mar.  Tepchuan  and  Cora.  To  tlicse.  Ihn  MaKahua,  Hunvc,  Serrano,  — and, 
well,  say  a  dozen  others  may  safely  be  added.  How  many  nf  these  arc 
derived  (Vom  the  primitive  Nahuatl,  neither  this,  nor  in  fact  any  oilier 
Abstruse  philological  qucalinn,  am  I  qualified  to  discuss.  Enough  here  Uiat 
ray  own  observations  lead  me  to  place  the  numl>er  of  sepnmic  tribal 
•Ocieli«s  very  bi^h.  But  at  llie  date  of  the  Spanisli  conquest  they  were  in 
K  &tr  way  of  coalescing.  With  various  ins  and  nutx,  and  il|is  and 
downs,  there  can  be  no  doubt  lliai  a  process  of  consolidation  was  going  on 
In  Mexico  through  the  thirteenth,  fourteenth  and  flfleenth  centuries,  correa. 
ponding  to  thai  observable  in  Europe  during  the  same  peiiod. 

The  Tollecans  evidently  had  absorbed  many  tribes  before  they  were  snc- 
ceedeil  by  (he  Chichimecaa.  whose  own  absorptions  consliluted  the  uion- 
klChy  of  TcKCUco.  TbcuIm  or  Tlacopnn  bad  a  similar  history.  Bo  bad  Ihe 
Axlec  Kingdom  or  Empire,  with  whose  history  we  are  perimjis  most 
fiunillar,  the  one  ruled  by  the  MonteKUinns.  Theoriginal  Aztecnn  divisions 
of  Tb^telolcos  and  Tonuchtss  are  mentioned  to  the  traveler  at  this  day, 
when  his  guide  points  out  tlie  ground  they  severally  occupied  upon  the  site 
6f  the  present  cily  of  Mexico.  These  only  iiniie<l  to  form  the  Mexican 
monnrcbyinllse,  Bulby  the  boginningof  the  sixteenth  century,  Tlncopan, 
Toxcooo  and  Ailecan  Mexico  were  practically  united  In  one  Confederacy. 
2  cftnnut  see  how  there  is  any  room  for  question  ihnt  the  Lengue  liail 
become  a  single  nation,  powerftil  enough  to  absorb  all  minor  once— oulsido 
ofthe  TnniflcoB,  and  those  Ouaslecos,  who  in  Tamaulipas,  under  Cortina, 
UC  giving  Texas  so  much  trouble  at  this  time.  There  survived,  it  is  true. 
B  fow  anull  iniiependent  national ilies.  There  was  the  priefliy  gorcmmenl 
of  Ctaoluls,  and  the  niodemtely  warlike  kingdom  of  iculbuacan,  and  the 
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lt«pul>lic  of  Iluesotzingo,  and  Lhc  strangei  R«pulilic  of  Tlafiotls,  wUcb 
wn*  flgliiing  for  iti  independence  agamst  overpowering  odds,  viheo  CoRtf 
»rri»CTl  bnrcly  in  time  to  save  it.  Mr.  Preseott  liiu  no  antbarilj-  fwr  njiog 
tb»t  llie  mnre  widely  the  Aztec  Empire  was  eiilended.  tbe  ncalier  it  Iw- 
came.  On  tlic  contrary,  Mexico,  undiv  Uontezuma  II  was  aa  much  t 
hoinosencuUB  UBlii>n  lictwccn  tlic  Attnntic  an']  Pacidc  for  Icn  degree*  at 
latitudi?,  iu>5pala  wui  ihi-n  from  tlii.'  Meditrrmncau  to  the  Pyrenees ;  more 
th*n  England  was  from  the  Channel  M  Uio  IliglilHiids  of  Scotland. 

I  liki^iotiiudatMwIicn  I  cun.  In  Eiin^we  have  1519 mtliejuirofUi? 
acccMlon  of  Charles  V  iu  fk'rniauy.  Threw  years  before,  the  Fletniog  bid 
bccuiiie  King  of  Spain.  Poiir  yean  1  c.  Fmn;»  the  Firet  Imd  tiMvnie 
Klnij  of  Fruice.  Tod  yoftts  before,  iictiri' ih«  Eigblli  bad  aeccudvd  thi^ 
tlironc  of  Knglani).  Bui  in  the  xpring  nf  1510  Hernando  Concr.  vtouai 
hid  Hullnclie  Marina  Id  Tabasco  and  vailed  with  her  lo  Vera  Cmz.  He 
entered  the  City  of  Hcxlcc  a  conqueror.  August  13,  15S1. 

With  (he  elTect  of  the  EurDponii  elenieiil  iutnxinceii  by  Conez  yon  m 
familiar.  The  0CHuplet«  dixinlegratioD  o!  nil  intligcnoiu  national  ooni- 
biiiatli'hs  went  with  the  oxloiuion  over  the  Ontud  Mesa  of  vlii;  Spanjih 
armri,  laws,  nligious  and  social  UMgeu.  We  may  safely  speak  uf  ilit 
Si»ir[l"h  nilc  iw  having  conilniirtl   ulisclule  fur  more  than   two  tmndtnl 

When,  towards  the  close  of  the  last  century,  the  ethnological  difference* 
prevdllng  in  Spain  tsMrt«d  themselves  kDarchlcally  Ihere,  sarprise  is  ei- 
prened  at  the  slowness  which  her  colonists  evinced  in  throwing  off  the 

yoke,  it  was  nn  uphill  liusiness  in  Mexico,  snd  was  munaged  there  in  the 
old  liiuu  S|KiiiislL  way — -by  nii'M  aliiiiist  cxelusivel}'  of  S]mnUh  Ii!im>I. 
Their  niovL-iuent  was  not  apprehended  by  themselves  lo  bt-  Hn^ircliiud. 
Tbcy,  at  least  Ihotight  thnt  their  cau8e  was  that  of  order,  union  uod  re- 
ligi.m. 

Ilid.'kliio  wns  n  Spanlnh  curate.  Take  his  date  a%  1810  He  was  caught 
(where  I  uiiue  neiir  coming  lo  grief  myself  i  at  Bajan,  in  CoabuiU,  Marcb 
the  Slst,  1>411,  and  shot  the  following  Isl  of  August. 

Mntuiiioros,  the  curate  of  Janlctulco,  was  shot  August  the  3<1,  1S14. 
Curate  Morelos,  Deeeuibcr  2lBt,  1815,  and  Mina,  November  11.  1817. 
Yturbide  praelaiiue<l  the  Plan  of  Iguala  February  14,  1821,  and  concluded 
IhcTratados  de  Cordoha  with  Don  Juan  O'Donoju,  Septemlwr  27,  1S21. 
Everyone  ol  these  cliiimplons  of  indciKudcnce  except  Moreliw,  was  clear 
Spanish,  nnd  the  cry  of  the  triumphant  liberating  army  of  the  TliR'e  Guar- 
antees I  iMjlicvc  faithfully  expresiied  the  feeling  of  what  nas  llii-n  still 
subsisting  a  Mexican  NaiioTi.  The  niolto  was  borne  on  the  iri-colorfd  flag 
which  the  nation  uuiled  in  adopting.     It  was  "  Religion,  Union  and  Inde- 

Naturallv  we  Americans  have  a  prejudice  against  Yrurbidc  l)ecausc  lie 
had  himself  crowned  EmiHjror  in  a  ciibednil.  and  i>erhapa  Ijecaose  his 
family  lived  among  us  in  their  adversity,  making  theniselvi's  loo 
familiar  with  us,  particularly  here  in  Philadelphia.     Uut  there  was  prob- 


n.] 


509 


IK..U 


!»hly  a  gooil  dool  In  Don  Agoatin  bofore  his  head  was  turned.  He  hnd 
e«»c«llent  nod  fkilliful  tnta,  loo  ;  and  under  him,  orsowi-  orihew,  hln 
nation,  I  ihink,  migbthavo  hammered  itn  music  out.  In  m;  judgment,  ihe 
HeiicunatuivcalwAjrBnctiid  (boliahljinimilatiiigouradvesuuil  iliePr<^iicli. 
Their  cslAhllshnicnt  of  a  Federal  Qoveminent.  October  4,  1824,  wiih  n 
Bonstilution  affecting  to  be  more  or  leas  &  cttpj  of  our  own  iuranaiaient  bi- 
nftteonr.wasa  mistake.  Bat  in  the  end.  undur  it,  or  some)  hing  like  it,  iho; 
CcHild  pusslblj  have  made  things  work.  But  tliey  have  never  hail  a.  fnir 
Cbance.    Their  country  was  too  rich  to  bo  let  aiono. 

Before  they  could  set  their  first  government  in  running  order,  foreign 
Invasion,  and  threate  of  foreign  Invasion,  compelled  tljetn  to  pay  exclusive 
kttentlnn  to  tlicir  foreign  Instead  of  their  domestic  nffitlrs.  It  tlirew  into 
the  liackgiruund  men  of  learning  and  men  of  monil  worth,  aud  brought 
'fbmard  tlie  more  brutal  sort — the  hombrtu  it  armai — men  of  the  horse 
4nd  of  the  sword — ilie  curses  of  Mexico.  These  men  were  roqiiired  to  de- 
fend the  )>eo|)lc  fh>m  those  wlio  should  have  given  them  common  inlcresls, 
inly  gave  tlicm  a  common  enomy. 

Indulge  me,  ifyou  please,  in  a  little  more  chronology. 

The  gravest  of  Mexican  errors,  the  expulsion  of  the  Onchupinns,  was 
broogbl  on  directly  by  the  (breal  of  Spanish  invasion. 

Not  a  year  a(\er  the  lost  Bpiinish  troops  embarked  IVom  Vera  Crux,  No- 
remlwr  18,  1S3S,  the  Padre  Arenas  conspiracy  was  under  weigh. 

BamuUs'  expedition  actually  landed  in  1839. 

Our  colonization  of  Texas,  under  Stephen  Austin,  hod  begun  early  in 
Edwards'  effort  at  revolution  carae  off  there.  If  I  remember,  the 
j«ftr  before. 

In  1882  our  Texans  united  with  Santa  Anns  In  pronouncing  against  the 
'coveranenl  of  Bustamante,  and  defeated  the  Mexican  troops  with  loss.  In 
1888  they  separated  from  Coahulla. 

In  1B35  and  1836  they  — I  had  l>etter  say  cm — fought  tlie  Mexicans  in 
Tesna.  We — our  Government — formally  acknowledged  Texan  indcpeiid- 
KDce  In  1837. 

1840  is  the  date  of  Ben  McCulioeh's  Te.ian  Ranger  fight. 

IS41,  1343.  1,843  are  the  dates  of  our  eipe<iilions  against  SanU  Fc  and 


In  1844  President  Tyler  concluded  his  Treaty  of  Annexation  with  tlie 
Tesan  Commissioners.  We  admitted  Texas  Into  the  Union  December  37, 
JS4D:  fought  our  tiattlcs  south  of  Ihe  Rio  Gnude  in  184S-1&47;  patched 
ip  our  so-called  peace  in  1348. 

We  were  hardly  done  with  the  Mexicans  then  before  the  French  were 
tt  them  a  second  time  with  their  Reetamarion  de  lot  PaiUhi — "their  Pie 
■XJlalms,"  as  the  Mexicans  call  them.  I  omitted  to  mention  that  in  1887,  at 
line  wjien  wo  acknowledged  the  independence  of  Texas.  France  was 
'bullying  Mexico  altout  these  Pasteles— claiming  damages  for  pastry H:ook's 
ktnys  and  the  like,  lo  the  tunc  of  t<100.000.  In  183H  she  had  shown  us, 
vith  a  Qcel  of  eleven  vessels,  how  easy  it  was  to  liumble  Mexican  national 
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pride,  bv  taking  the  olH  fortress  at  San  Jama  d'Ullos.  How  Pnnccwnt 
OD  ufter  cliifl.  giting  ILe  Mcxic&ns  no  peace,  ia  the  liiBlory  bo  famillmr  U  m 
of  the  fitmous  IntcrfetitioD, 

Tiie  Mexicans  liad  France,  6]iaiD  and  England  together  apon  Iheit  Incti 
by  1861,     Buaine  did  niH  evacuate  Mexlcu  till  18H7. 

C«11aln  political  wounds  are  Uio  green  for  iiiu  to  say  what  I  lliink  uf  tiit 
coune  Adopted  by  the  Unilnd  Stnlca  after  this. 

[  am  iiurortunate  unough  to  entertain  Ihe  ocintiction  tliat  in  morals  n-« 
are  res|>oniil>]c  I<ira  great  deal  iif  the  wrung  which  liaa  been  done.  Break- 
ing off  abruptly,  I  sliQuld  b«g  you  to  pardon  nij  apparenlly  meaniDglea 
(ligreasion.     I  am  not  oonHdeot  tlint  T  have  mode  out  my  case,  but  I  fell 

bound  to  put  In  a  pica  for  my  Mexi: frienda  who  apt>ear  lo  you  iuei- 

cusably  (.-ngaged  in  the  liusintfaa  of  jialional  Buicidc. 

So  Tory  few  of  our  good  men  have  ever  met  llipui,  the  Uexiian  good  men 
and  gWillemeDi  when  the  Hrlnnliles  were  nut  purHuingthetal  latandalnioet 
alnoc  In  dcckring  thai  I  know  Ihem  as  aniformly  courteous,  and  generoue, 
and  brave — worthy  lo  be  the  aiins  of  mothers  who.  rich  and  poor,  genilt 
and  aiiuple,  afford  the  world  some  of  ile  fairest  examples  of  devoted  (eo- 
derneHB  and  aainlly  piety. — Admit  tliat  they  aecm  to  be  given  over  lo  the 
Purira.    If  Ihcy  deserre  our  censure,  thej  are  eniiiled  to  our  pity. 

This  Miid,  I  will  relum  to  what  I  think  indisputably  irue.  The  history 
of  Mexico  for  the  last  half  century  is  that  of  the  resolution  ofa  [mpuUtioa 
more  and  more  into  ila  constituent  elemenis.  The  dtRerent  rocca  have 
wwrled  ibemselree,  or  have  been  used  by  the  various  poliiiciaiiB  to  eafoKe 
their  prelengions.  Some  of  Iheae  fellows  have  been  strongly  l>acke<l,  pcr- 
hi)[H^  liy  Ihe  remnant  of  a  former  ancient  confederacy  or  union  of  several 
trilH'shiiving  similar  elhnologlcal  characteristics  ;  otheraliave  appealed  unlr 
to  till'  inleresls  of  single  tribes  or  half  tribes,  as  insigniHcant  as  the  folio  wingof 
the  ten  vole  re|)ealer  who  trudlcs  for  office  on  our  State  House  Itow.  The 
sauK'  [dienomenon,  the  thought  occurs  to  one,  is  seen  in  every  country, 
but  it  looks  uglier  where  It  ia  associated  with  the  direct  employment  ol 
pbysicni  force.  Running  up  from  Acupulco,  in  185T,  I  saw  "the 
Sou  the  rn  Tiger"  Alvarez.  A  si  raight- limbed  old  Indinn — notniniceiif 
Stmnisli  was  dUcernihIe  in  him  or  any  of  the  squawa  decked  in  French 
dresses  who  constituted  his  dusky  harem.  King  of  Guerrero  his  ll:itltfrers 
called  him.  Before  Ihe  Conquest  he  would  probably  have  been  King  of 
Hichoaean.  He  might  then  have  (ought  a  Hoctczuma.  In  our  times  he 
fought  and  ovcrciinK-  a  Santa  Anna. 

Alvarez  would  have  been  at  either  epoch  neither  more  nor  less  than 
Head  Chief  of  Taraacos. 

I  will  take  a  second  example  from  the  other  extremity  of  the  Republic, 
Tamaulipason  the  Qulf  of  Mexico  ia  another  renowned  nursery  and  cradle 
of  Revolutions.  It  is  a  unit  in  politics.  If  a  Hejia  has  it,  he  ia  as  sure  of 
his  following  as  a  Bayard  in  a  southern  county  of  Delaware.  Onlv,  its 
warriors  do  not  turn  out  to  vole.  They  follow  him  wilh  horses  and  arms, 
and  expect  him  to  supply  them  with  ammunition.     Tamaulipas  is  popu- 
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Inrlj  spnken  of  as  n  BlAle.  It  is  regularly  divided  into  three  dlstririB— del - 
None,  del  Cenirc,  del  8ur— and  sends  its  Domtmii  repn-BenlaiivM  often  10 
the  Federal  Cniiital.  But  It  is  nolUing  mure  nor  leu  than  the  old  couniiy 
of  the  OuiuitecoB.  wliicli  was  Iniiwrfucily  anbduod,  even  by  tlio  Siwuiiirvla 
in  their  day.  And  TamiLUlipns  too  hag  its  Head  Chief  now,  h  UuJot 
General-,  und  Liuutenunt  General,  and  &>:('elleDCy,  GciTernor  Supreme,  and 
so  forth — Cortina.  And  Cortina  la  all  and  singular,  gold  luce  and  u|jau< 
letttrs  included,  Jual  about  the  blood  thirstiest  savage  eiistlug  on  the  Cou- 

What  hare  we  Ui  study  in  Meiico  ethnological ly,  besides  the  descendants 
of  ihc  primitive  inhabitoolsT  The  GachuplnnsV  They  are  lietler  studied 
la  the  land  of  their  deriviition.  What  else  then  for  the  study  of  the 
ethnologist  in  MexicoT  Alas  I  Tlie  Mixtures.  Nowhere  Is  there  preBentud 
a  greater  variety  of  these  than  in  Mexico.  Every  pro[>itrtioa  of  every 
variety  nf  Spaniard  ;  nilh  every  proportion  of  Indian,  Mcditerraneon 
man.  Moor  and  Negro.  Nothing  can  be  more  dislasienil  to  tlic  inquirer 
who  desires  a  simple  study,  than  the  vaiicty  of  mental  and  moral  charac- 
teriatice  which  we  And  in  the  Mestizoes  is  associated  with  their  diversity  of 
physical  const! lati on. 

Amons  the  mixed  breeds  the  dlRereDce  in  the  proporiloo  of  the  ehanie- 
teristies  derived  from  the  different  ancestors  Introduces  anarchy  into  social 
circliis,  into  the  family  itself.  The  appetites,  the  passions,  the  ixiwers,  the 
higher  aspirations  of  one  child  are  impatient  of,  arc  directly  hostile  to  thorn 
which  contribute  in  a  diHerent  proportion  to  form  the  character  of  another. 
Here  tiien,  among  the  people  of  mi«ed  breed  Is  the  Debatable  Ground,  the 
field  for  the  intrigues  and  machinations  of  the  designing  ]ioliticiaD.  The 
typical  politician  of  Mexico  is  hiin-seif  the  result  of  a  mixture.  Ik*  is  rest- 
Ims,  Iwcausc  the  diSerent  eleinunia  la  him  vary  his  desires  and  Bspirailons. 
They  are  not  the  same  at  dilTerent  periods  of  his  life,  are  m')dined  hy  the 
company  he  is  keeping,  Ho  is  inconsistent,  when  the  medium  in  u  hicli  he 
lives  undergoes  change.  He  Ilea,  perhaps  for  the  same  reason  tliul  he  is  In- 
□onHlstoiit.  He  is  deliberately  perfldioua  even,  and  then  Is  tlie  last  man  on 
earth  to  know  how  little  he  is  to  blame  for  being  so.  Who  is  to  blame  for 
his  ftjtucity  comliined  with  gentleness,  for  his  mingled  generosity  and 
nvin.  his  instincts  of  high  honor  united  ivith  deceit ;  yes,  with  revolting 
treachery.  Thoonswer  is,  ilie  man  who  is  responsible  for  his  being  tlic  mixed 
man  tlmt  he  Is ;  the  Spaniard  who  was  his  ancestor  Is  tlic  culprit,  wlio 
basely  mated  with  the  Indian  wonian  from  whom  the  Indian  part  of  him 
la  derived. 

We  have  a  diatinguished  Profesaorof  Princeton  proposed  for  memberabip 
to-night,  whose  ripe  acbolarship  the  Sodeij  will  doubtless  honor  with  the 
tribute  ofan  election.  There  are  members  of  IheSoclety  on  tiie  tloor  liefore 
me  who  believe  (and  they  arc  entitled  to  their  belief,  though  it  Is  not  my  own) 
that  there  is  an  Ultimate  Philotaphy  which  will  hamiooize  all  knowledge 
with  Religion.  Indeed,  I  know  that  there  is  one.  my  valued  friend,  who 
I  BO  fi^  as  to  entertain  the  conviction  that  Theology  ts  enUtled 
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)k  Ve9[MT  lo  "  vegrcl  Ibu  dying  day."  Bui  in  the  very 
midst  of  his  murmuriHl  mnsaes,  in  Ilie  crisis  of  Ihe  elevatiun  of  the  Host 
ItBclC  b<!  miglit  lie  interrupted  hymtBans  msliing  in  to  ring  a  peal  of  their 
wn,  u|>on  tiic  rucuipl  of  news  of  aotiie  mtirderous  victory,  rial  or  pre- 
lendcil. 

In  two  aklnuishea,  so-called  "battles,"  wliu'h  I  was  regalt^d  with,  ilie 
church  was  ibe  ceotre  of  tbo  tigbt.  In  MoDclova  the  women  ran  out  of 
the  church  when  the  nrins  iKigitn.  as  ihuy  might  with  us  after  aerrii'tf, 
from  a  gatboring  thundBralnrm-  Tills  wna  Suuday,  November  I2tb  ult., 
ftboul  noon.     N.  B. — Remington  (American)  bullela  whistled  about  their 


!(x'  ab  initio  persnasum  civlbua  dominos  esse  omnium  rerum  ac  muder- 
fttnres  Dsoa  ;  eaque  qiiic  gcrsniur,  enrum  geri  v'l.  ditione,  ac  nomine. 
■  ■  *  nU  enim  rt^huH  imbotw  mentes  baud  aane  abhorrebunl 
kb  Utilt  et  verii  sentenlift.  It  was  an  exotic — the  Roman  Religion — an  Im- 
ported arliole  ;  hut  it  was  the  last  bond  left  to  lie  a  good  many  unhappy 
MuU  together.  It  b  nearly  worn  through.  The  last  strands  are  parting. 
In  short,  the  way  thin^  are  going  on,  len  years  ought  to  lie  a  generous 
allowance  lor  MexitKi  lo  rohabililsie  the  worship  of  lier  indigenous  Onds 
of  nell,  and  Pulque,  and  War,  and  the  sanction  of  public  human  sacrifice. 


A  ronliauatifh  "/  Rtnenffhet  amoii'i  the  Balrnrhia  of  Ihe  C'lal  Meatiim 

of  Ohi,,. 

Bt  E.  D.  Cope. 

(Stad  btfoT»  the  Amtrioan.  Philniophtml  Society.  February  3.  1S77. ) 

The  material  described  In  the  fnllowing  pages  was  obtained  tvoia  the 

eo*!  straia  at  Linton,  Ohio,  during  Ihe  Summer  of  1878,  by  Prof.  J.  S. 

Newberry,  Director  of  the  Geological  Survey  of  Ohio. 

ICHTHVC  ANT  Hire  OBlENSia.  Copc.  Qbu.  et  sp.  nov. 

Char.  Qeii.  These  are  derived  from  the  posterior  dorsal  and  caudal 
Terlebrs,  with  adjacent  parts.  Posterior  llmbn  well  developed,  with  dis 
tlnct  ilbin  nnd  fibula,  osseous  tarsus,  and  probably  Ave  digiLs,  Ribs  elon- 
gUa.  simple,  curved.  Abdominal  armature  conslsUng  of  bristle-like  rods 
In  anteriorly  directed  chevrouB.  Dorsal  verlohrae  not  elongate,  with  aim - 
pte  neunil  spines.  Tail  large,  its  vertebnc  ossified,  and  j\imished  wilb 
slender  chevnm  bones  which  terminate  in  a  luemal  spine.  Neural  spines 
slender  and  directed  backwards  :  the  caudal  series  somewhat  resembling 
that  of  a  fish.     All  the  centra  ampbiccelian. 

This  genus  differs  from  all  those  with  enlarged  and  sculptured  neural 
ipineaL  and  from  those  with  abdominal  scuta.  Il  is  equally  dislinol  from 
thoM  without  ribs,  alrdomlnal  rods,  or  limbs.  It  is  possible  that  some  of 
Ibe  species  referred  to  Tudiianttt,  In  which  tliese  parts  are  unknown,  may 
belong  to  it.  or  that  it  may  be  established  on  a  small  species  of  Ltptophrac- 
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I  The  sbdnminnl  chevrons  are  more  anterior  Id  poeitloc  ih&n  are  Uiobc  of 

I  tho  /.  otiientu.     Thu  luml  ItgB  nre  lont^i^r  Ihan  ia  that  specios  ;    in  thU 

anc  the  femur  etjuaU  eeven  unc]  &-hitlf  TerCeliral  centra  in  length.    The 

«xtemal  digit  mi  the  ottier  hand,  while  bearing  five  phalanges,  is  litslinctlj 

aliorter.     The  fibular  tarsal  is  ofa  imnsvurse  oval,  not  quadnitA,  form. 

The  doreal  centra  are  ahort  uud  di-eper  Ihiin  long  ;  the  neural  arclii-«  are 
elerated,  with  short  but  distinet  zygapoph^Bes.  and  a  flal  subq  unci  rate. 
•nperinrly  truncate  neural  spine.  They  bear  short,  vertieally  compressed 
dupophysea  near  the  bases  or  the  arches.  The  neural  spines  of  the  caudal 
vertebro  become  rapidly  more  slender,  and  also  diminish  in  Icngtii.  while 
Uie  sygBpophyses  are  conlinui'd  \a  the  fifteenth  vertebra,  where  the  series 
token  off.  The  rhevron  boni's  are  slt-nder,  and  enclose  a  moderate 
luNnal  nrch. 

The  femur  is  gradually  expanded  to  the  eiiremitiee  Pruxlmully  there 
ta  m  trochanteric  nla  besides  the  obtuse  head.  Distally  (tie  condyles  arr 
well  distinguished,  the  extenml  or  fibular  being  truncate.  The  fibula  !» 
IS  Ihau  three-fifthB  the  length  of  the  femur,  and  is  expanded  at  l>ath  cx- 
tremltien.  Two  proximal  tarsals  are  distinct ;  the  one  next  the  fibula  is 
larger  than  the  other  aud  transverse  suboval  in  form.  It  has  a  median 
dividing  ridge  as  though  composed  of  the  jUuIareaud  interrofdium  coossi- 
The  tibiaie  is  subtrianguUr.  There  are  five  distinct  phalangeal  tar- 
.  The  toes  arc  in  the  order  of  their  lengths  beginning  with  tlie  shortest. 
3 — S — 3 — 1.  Their  phalanges  (including  metatarsals)  are,  in  the 
proper  order,  commencing  with  the  hallux.  3 — -3—4—? 5 — 5  ;  the  distal  end 
of  the  fburth  finger  being  lost.  These  boDes  are  rather  stout,  and  the  un- 
guals are  simply  conic  The  form  of  the  foot  is  short  and  wide.  The 
number  of  phalanges  is  nearly  similar  to  that  I  have  found  in  the  Amphi^ 
itM  grandieept,  excepting  that  in  that  species  the  flflh  digit  has  but  four. 
They  are  more  numerous  on  most  of  the  digits  in  SanropUtra  digitata. 

Meaiartmeiitt.  H. 

Length  of  ten  dorsal  vertebnc 045 

"  flflcen  caudal     "     055 

••        ■■  the  centrum  of  a  dorsal 0088 

Total  elevation  of  a  posterior  dorsal 014 

"    of  posterior  of  zjgapophysis  of  dorsal 010 

Length  of  femur 082 

DIameler  of  femur  medially 0045 

distally 008S 

Length  of  fibula 018 

Diameter  of  fibula  proximally 007 

Width  of  sole  at  second  row  of  tarsal  bones 017 

Length  of  foot  to  end  of  third  digit 031 

■'  first  digit 010 

■•third    -    Oas 

"fifth      ■'    020 
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This  species  U  indicated  by  a.  specimen  which  iaclildpa  a  cranium,  aud 
the  anterior  put  of  the  vertohni  column,  U  is  v«ry  well  preserved  on  s 
block  orghnte.  on  bath  faces,  and  extiibilsthe  constituent  pieces  of  the  cm- 
nlum.  (be  vertebra,  one  of  ilie  Itiomcic  ehiclds  with  probable  rilM.  In  all 
reepecisitcunfornis  to  the  genus  Tvdiianvi  in  cbomcters :  presenting  h 
timad,  flat  hmtd  :  osseous  vcrtebre  and  rtbs ;  thoracic  shields  preaoni,  and 
ttbdomiaul  chevrons  prolwbty  absent.  Tlie  lost  chnntcter  is  not  ubsu- 
littely  assured,  since  the  posterior  two-thirds  of  Ihe  vertebral  columns  are 
wanting. 

The  cranium  Is  wider  than  long,  and  the  muzzle  is  broadly  rounded. 
The  orhila  are  wide  ovals,  and  their  posterior  borders  fail  little  behind  the 
transverse  line  dividing  the  skull  equally.  The  inlcrorbitsl  width  equals 
the  lunglmdinal  diameter  of  the  orbit.  Tlie  posterior  outline  of  the  cra- 
nium is  truncate  in  a  straight,  transverse  line  between  the  prominent  cpi 
"otic  angles.  The  distal  Mlremilles  of  Iho  quadrates  do  not  project  so  far 
iMcJcwnrds  as  the  epiotic  angles,  and  are  still  further  removed  from  b.  trans- 

se  line  marking  the  extremities  of  the  occipital  condyles.  In  this  re- 
spect this  species  presents  a  strong  contrast  to  the  Peluin  lyellii,  where  the 
ends  uf  the  quadrates  extend  posterior  to  the  latter  poiniA.  The  compoei- 
tlou  uf  the  superior  cranial  walls  much  resembles  that  of  the  Tuditannt 
radiatui.  The  epiotics  are  large  bones,  longer  than  wide,  and  present 
outwards  strong  angles,  which  correspond  wilh  the  horns  of  Ctraterpiton. 
They  unclose  between  them  th''  posterior  portion  of  the  imrlolal,  and  the 
wipix-occipital.  The  latter  is  a  Iransvcrae  bone,  and  not  quite  symmetrical 
in  the  specimen,  one  end  having  s  greater  anlero-posterior  esleni  than  the 

er.  The  parietal  is  the  largest  cranial  bone,  is  undivided,  imd  is  pierced 
by  a  median  foramen  behind  the  centre.  Its  general  form  is  broadly  wedge- 

,ped,  the  lateral  borders  expanding  in  front  of  the  fonlaneile.  and  con- 
tniAittg  between  the  epiotics.  The  Oontals  are  distinct  and  rather  narroH . 
The  post-fronlala  are  rather  large,  are  In  close  connection  with  the  parie- 

on  one  side  and  the  jugal  on  the  other,  and  send  a  point  liackwards  be- 
IWMn  the  irpiotic  and  supratemporol.  The  Jugal  widens  fBn-shn|>ed  back- 
wards, Joining  two  bones  distally,  a  superior  and  an  inferior.  The  former 
is  tlie  supra -temporal,  but  whether  the  inferior  is  quadratojugal  or  sfiuu- 
moeal,  I  cannot  determine.  The  lioundaries  of  the  bones  of  the  extremity 
of  the  muzzle  are  not  distinct. 

The  sculpture  of  the  surface  of  the  cranium  <:onsisisof  parallel  ridges 
wtuch  are  separated  by  grooves  equal  to  them  tn  width.  The  ridges  radiate 
inwards  on  the  epiolics  and  frontals,  and  outwards  im  the  squamosal,  and 

trwisverse  and  interrupted  on  the  sapraocclpllat.  The  lareral  rhoracic 
•hield  is  covered  with  a  similar  sculpture  of  uninterrupted  somewhat 
radiating  ridges.  The  vericbnE  are  neaeous,  and  rather  small  compared 
with  the  size  of  the  skull.  Oppodte  to  the  posterior  extremity  of  the  jiec 
tnral  shields  is  a  pair  of  slender  bones,  which  are  gently  ez[inndud  and 
truncate  at  the  extremities.     It  is  not  certain  whether  these  belong  to  the 
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rorearm,  oi  are  a  pair  of  shon  ribs.  ImpreBslona  only  of  the  teeth  rmuiti  ; 
Ihey  Indioile  small  pleurodout  denticles  like  those  or  the  Aaura. 

MeamrrmtnU.  M, 

Length  nfcraniuin  above W9 

Width     ■■         ■'         087 

tietweea  fpiotic  anglea 018 

of  inturorbital  Bpacu OOi 

"orbit OOe 

Ungth  "    "    007 

'■akiilll(irontanelle  008 

"       "  fhim  orbit  to  narva 006 

to  end  of  snout 003 

"       "  lateral  pecloml  slilold 015 

■■       "atlM 004 

Width   "    ■*   004 

This  s|>eciat  of  Tudiian'it  dUTure  from  thu  T.  radiatiu  in  the  larger  ind 
\em  aol^riorly  pkccd  orbits,  and  Id  the  large  trunoile  posterior  table  of  die 
skull.  The  proporllona  of  the  lalter  arc  more  thooe  of  P.  obliauti,  bat  the 
opiolic  angles  Iintc  not  bcon  otiacrvod  in  this  siwcies,  the  srutpture  is  punc- 
tAtu  not  lintmr.  and  thuf»nn  oftlie  suiiraoccipital  is  quite  diflL-renL  Con- 
parlsoD  with  the  othtir  B{>t!(!ics  referred  to  that  genua  is  unnec?cssarv.  ei- 
ceptlug  lu  the  case  of  the  T.  tnnrdnx.  Further  uxamioatioa  of  the  «pcd 
men  on  which  thu  latter  was  founded  leads  to  the  lietlef  thai  it  iBSiiimiwr 
feci  cranium  of  Ctrnterpttou  punctoUneiilum  Cope.  The  latler  name,  aslbe 
proferihle  one,  inay  be  adopted,  and  itie  former  becomes  a  synonym. 

CoL()8TKU«  scuTBi-LATi'rt,  NewbeiTy;  Cope,  Kept.  Oeol.  Surv.  Ohio, 
Paleontology  Vol.  II.  p.  407. 

Aniilher  8|K'cimen  of  this  species  was  obtained  by  Prof  Newberry  during 
tlie  \»t,l  season,  wliioh  includes  some  parts  of  the  skeleton  not  preriouslj 
observed. 

The  specimen  presents  a  superior  view  of  the  ventral  find  thoracic  pni- 
tective  arniaLurc.  and  of  the  (Hslerior  jKirtion  of  the  cranium.  As  herein 
fore,  I  find  no  indications  of  verteljne,  but  along  one  side  of  the  ventral 
acutellation.  a  scries  of  slender  ribs  lies  in  the  matrix.  These  I  liave  not 
previously  found  in  this  genus.  The  cranial  surface  is  only  preserved  on 
the  lateral  |>ortions.  Its  sculpture  consists  of  coarse  grooves  cloaely  placed, 
directed  outwards  and  forwards. 
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On  a  THnoaaurianfrom  the  Triat  of  Utah. 
Bt  E.  D,  Cofe. 

[^B»ad  baforr  th-  Amti-i'an  PhOoiiophieal  Boeitly,  February  lOfA,  1877.) 
Qttn'oaea.s.vs,  Cope. 

This  genuB  reposes  im  scanty  remains,  bul  which  are  in  good  presorvn- 
llon.  and  which  present  marked  characters.  The  bones  consist  of  llio  hu- 
merus, three  melalursals.  some  tlarsals,  aod  the  distal  end  of  an  tulnn, 
with  n  pnihitble  sternum  and  aD  inferior  element  of  eiilier  the  scapular  or 
P«1t1c  arch,  probably  the  latter.  There  is  bIbo  a  number  of  fragmenin, 
which  are  not  easily  idenlilled.  The  specimens  were  discovered  by  Prof. 
J.  8.  Newberry  in  South-eastern  Utah,  while  acting  aa  Geologist  to  the 
Engineer  Exploring  Expedition  under  the  command  of  Captain  MeComb, 
Unii«d  Biales  Army,  Ho  e.vcuvated  them  from  the  red  and  green  rocks 
twttnlly  referred  to  the  Trias,  hence  trraa  the  same  formation  which  yielded 
the  T3;p6thorax  already  described.  Professor  Newberry  made  sketches  of 
the  bones  ns  he  exposed  them.  They  were  all.  he  alatr«,  found  in  close 
]»oximUy.  Ihe  bones  of  the  limb  in  nearly  normal  relation.  It  is  alto- 
gether probable, 'according  to  Professor  Newberry,  that  they  belong  to  a 
tingle  animal-  [  And  nothing  to  forbid  this  supposition  and  much  to  con- 
flnnit 

One  of  the  most  remarkable  bones  ia  a  broad,  flat  element,  one  of  whose 
borders  is  digitate,  the  processes  being  long,  and  separated  by  deeply  entrant 
ainuMs.  Two  sides  of  the  bone  are  broken  away,  hut  ihe  others  give  ori- 
gin to  flTe  digitiform  pn>cc8ses.  Two  of  these  are  larger  and  longer  than 
th«  others,  and  externally  on  the  right  side  is  ti  shorter  one.  Outside  of 
ihis  is  a  larger  process  whose  extremity  is  recurved  so  ns  to  be  aiihpnnillel 
with  the  longer  jiroceeses.  and  which  was  connected  wiih  another  bone  by 
ao  articular  surface.  This  Information  Is  derived  &om  Prof.  Newberry's 
notes  made  in  the  fleld.  It  is  probable  that  this  bone  is  the  sternum,  and 
that  the  articulation  mentioned  is  costal.  It  is  not  certain  whether  the 
longltndinal  meridian  line  passes  through  a  sinus  or  a  digllaliun.  bnlapru- 
JenUon  of  the  snrtUce  of  the  plate,  which  Is  probably  median.  Is  opposite 
one  of  the  latter.  Supposing  then  that  the  ^ternimi  is  produced  into  a 
median  posterior  process,  we  find  a  resemblance  to  the  corresponding  ele- 
ment In  many  birds  not  heretofbre  known  amongreptiles.  Tlicreareln  that 
ame  three  postero-externally  directed  processes  on  each  side,  of  which  the 
two  posterior  are  free.  Another  interpretation  might  be  that  it  is  a  cora- 
cold  with  anterior  digitations.  In  this  case  the  articulation  above  iiipn- 
tioned  would  he  anomalous.  The  nnmher  of  digilatxons  is  loo  great  for 
this  element,  and  the  space  remaining  for  contJicl  with  the  el 


Another  large  flat  bone  approximates  a  right-angled  triangle  in  form, 
the  length  greatly  exceeding  the  width.     The  right-angle  Is  massive  and 
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produced,  and  b  evidenlly  the  poiut  of  conaedioa  with  ibe  other  pftrtt  o( 
the  skeleton.  The  bnae  is  flat  on  one  side  itnd  ooorex  on  the  other,  ud 
can  only  be  identified  witli  probttbility,  with  the  scapula  of  ft  Dinos»uri»ii 
reptile. 

The  Targe  size  of  the  anterior  limb,  which  miglil  be  inferred  from  thb 
wspuU,  iaJuHtifled  b;  the  butnerue.  which  ia  prwerred  in  almost  perfaet 
Mndition.  This  humerus  is  one  of  the  longe«>.  and  ia  distolly  the  mcM 
contracted  known  In  the  Dinotnurin;  tbe  proxinul  extremity  is  of  the  form 
nsunl  in  that  order.  A  short  disiaiice  below  the  bead,  the  soctian  i>  T- 
sb&ped.  with  one  end  of  the  transverse  limb  shorter  than  the  other.  Tba 
ridge  of  which  tbie  limb  i«  a  section.  iH  almost  wanting  at  the  head.  whiA 
is  thus  r-slia|icd.  The  limb  r«pres(  ing  the  stem  of  tlie  T  i.-i  Btoater  this 
the  utbem,  and  forms  the  summit  of  a  maesive  column,  which  soon  sinlui 
Into  the  shaft.  Its  tree  extremity  is  obtuse  and  rounded,  aiid  though  reprt- 
Mntln^;  the  hand,  does  not  rise  above  the  level  of  Ibe  other  crests,  or  tubvr- 
osiliRs.  Th»  disljil  (.'Xtrfmity  of  the  humerus  looks  much  like  thsl  of* 
ilbia.  It  istnmcate,  and  its  long  nxia  is  in  the  plane  of  the  tuberosities  of 
the  lieod.  It»  outline  is  oval,  one  ond  narrowed  to  on  angle,  and  Ibe  other 
broadly  mimded.    The  tur&ce  is  rougliened  with  coarse  pits. 

The  distal  exlremity  of  another  long  litme,  most  probably  the  ulna,  ta 
more  robust  than  that  of  the  humerus.  Tbe  sbalt  is  a  flattened  oval,  ud 
the  articular  extremity  is  a  wide  and  somewhat  irregular  oval,  tbegi¥al<i( 
transverse  diameter  being  nearer  one  end.  The  articular  surface  ll 
rouifhened  with  coarse  pits. 

Three  mctslarsals  were  found  in  immediale  provimiiy  ti>  facli  oih<-r. 
two  in  nearly  their  normal  relations,  and  one  slipped  forwards.  They  arc 
neither  remarkable  for  length  nor  abbreviation.  The  proximal  ends  tit 
truncate,  and  the  distal  ones  convex,  but  without  distinct  median  grooves 
or  lateral  angles.  Both  I'Xtremities  arc  moderately  expanded,  and  Ibe 
shaHs  are  ciintrBClcd  at  the  middle.  The  external  bone  is  a  little  shorter 
than  the  two  otiicrs.  and  is  more  flattened.  It  has  a  slightly -defined  nm- 
ve\  bead,  with  an  adjacent  prominent,  but  ill-deSned,  lateral  cresL  The 
larger  of  the  longer  bones  has  a  crest  at  one  angle,  like  that  of  an  olecranon 
process.  The  proximal  end  of  the  same  bone  ia  massive,  and  is  trap<-£oid>l 
in  outline ;  the  outline  ol  the  corresponding  head  of  the  adjacent  bone  is 
triangular.  A  marked  character  of  these  bones  is  the  rough  or  pitted  sur- 
face of  their  articular  extremities,  except  the  distal  end  of  the  shorter  bone. 
The  shafts  are  solid,  and  filled  with  nearly  equal,  coarse  cancelli. 

The  bones  above  described  are  evidently  Ihose  of  a  Dinoaaurian  reptile. 
and  they  present  cliaraclers  which  liave  not  been  previously  observed  in 
any  other  genus  of  the  order.  The  form  of  the  condyles  of  the  humerus 
distinguishes  it  fron)  the  other  known  genera,  especially  from  thoae  of  the 
European  Trias,  wliere  tlie  crest  ia  weak  or  wanting. 

The  rugosu  articular  surfaces  arc  also  peculiar,  indicating  less  than  the 
usual  mutual  movement  of  the  bones  upon  each  other.  A  cartilaginooe 
cap  ia  indicated,  which  was  probably  tbe  element  I>om  which  the  mam- 
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nutllan  opipliyiiU  wns  derived.  The  sculptore  or  tU«  surrwes  U  couwr 
than  that  to  which  epiphyses  are  Attoclied  in  ilio  Mammalia.  Tlie  nttnie 
fit  tiia  gcDus  expresica  this  cUantcter, 

It  1h  nltogutber  probable  that  this  genua  embrticod  lerrcatrlnl  animaU. 
vfttU  iMwerAil  fore<  and  hlniMUnba  Bubequally  developed.  The  typicftt 
«p«ci«s  is  of  giganiic  proportions. 

DTBTHorit.«t;a  vi.skai,.b.  Cope. 

In  tlie  supposed  Jtlcrnum  nf  this  ati'iinal  (which  I  havo  not  seen,  hm 
which  WM  ekeirhed  hy  Prnfensor  Ndwlwrry),  a  railier  Binnll.  slender  and 
(jompreaBed  process  projecls  from  near  llie  middle  of  one  uf  tlie  sldusai  right 
anglM  to  it.  Only  Iwo  of  ilie  lateral  processes  are  represented  as  complete. 
The  longer  is  subsiHituhiie  ;  the  shorter  eiibacuininate.  The  Bcapiila  prc- 
sOTits  three  complel*  borders, — the  proximal  and  two  lateral ;  but  the  distal 
ia  not  known.  Without  it,  the  length  is  two  and  one  lulf  limes  the  broa<tih. 
The  iwint  of  Junction  of  the  longer  (and  perfect)  short  border  with  one  of 
the  long  borders,  is  mneh  thickened,  terminating  i'l  u  mass  of  bone  which 
is  anfoTtunatcly  broken,  but  whose  section  in  the  tine  of  the  end  bonlrr  is 
«  wide  oval.  From  this  jwint,  the  plate  thins  away  to  the  various  borders. 
The  greatest  Ihlekncss  is  nearer  rhe  liorder  whieh  tenniitatcs  in  the  en- 
IftTgement  dewTibed.  This  surface  is  then  gently  convex  in  transverse  sec- 
tion, while  the  opposite  one  is  concave  to  a  less  degree.  It  is  thicker  ul  the 
middle  than  at  the  anterior  border  in  a  longitudinal  direction. 

The  proklmal  extremity  of  the  humerus  is  much  expanded.  The  greater 
luberosity  Is  a  huge  crest,  an  prominent  us  the  head,  and  separated  from  it 
by  u  marked  concavity  which  constricts  the  mass  connecting  it  with  the 
head,  thns  forming  a  neck.  This  concavity  extends  about  one-third  the 
length  of  the  shaft.  On  the  opposite  aide  of  Ute  licad  a  similar  concavity 
excavates  the  shaft,  segiarating  the  interna)  fh>m  the  interior  ridge.  The 
latter  is  in  itti  middle  portion  as  prominent  as  the  external  ridge,  and  ex- 
tends as  thr  downwards,  The  extensive  external  face  of  this  part  of  tlie 
buae  is  nearly  flat. 

The  internal  ridge  descending  from  the  head,  conlinace  into  the  poste- 
rior border  of  the  interior  face  of  the  sliaft.  The  gri«t  tnlwrosity  continues 
into  the  single  external  ridge  at  tlic  shafk,  which  is  thus  near  the  middle  Iri- 
aBgular  in  section,  the  base  oflhe  triangle  internal.  The  exlernnt  extremity 
of  the  distal  end  is  therefore  on  angle,  and  the  internal  a  convex  side, 
etioner  tlian  the  anterior  and  [Misterior  sides,  A  ligamentous  groove  marks 
the  posterior  liorder  of  the  extremity  at  a  point  lueaauring  one.third  of  its 
letlgUi  from  the  external  angle.  The  expanse  of  the  distal  extremity  is  nol 
more  than  three-fourths  that  of  the  proximal.  The  entire  bone  so  resem- 
bles a  tibia,  as  to  have  induced  me  to  refer  it  at  flrsL  to  that  element  The 
rhftractei«  of  the  proximal  end  are  sucli  as  to  render  such  Ulenliflcation 
lilgbly  improbable.  Such  reference  would  also  require  lltat  Ihe  distal  ex- 
trendty  should  linve  a  fore  and  aft  direction,  an  arrangement  Incompatible 
whb  (he  tibia. 
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The  diaplsted  metacarpal  it  flatlcned.  and  expanded  al  the  4 
One  side  is  nearlj'  flal,  but  sliglirlj-  concsTe  in  tlio  l«ngiunll(ull  t 
the  oilier  Bide  is  eonren  nnd  nearlj  level  in  tU<;  lungituditMl  dhwHiotJ 
Tbe  kUrul  bonlera  or  tUe  sLaft  are  tliuB  lurrowed.  The  distill  end  ditpbl* 
ft  convex  condyle,  an<I  n  flat,  prominent  ata,  which  is  in  the  fRtnenl  piMW. 
The  ala  is  separated  rroni  the  condyle  bj  a  deep  gnxiTC  on  the  conrel  lid*. 
Tbe  condyle  Is  »  half-bemlaphore  only,  prasenting  only  with  tlu)  coaitt, 
side  of  tbe  Bhxft.  from  whlcli  It  \»  not  aepanited  by  a  coDHtricthiii.  It  li 
bounded  at  its  distal  ed^  by  an  angle,  which  ia  n  contintuitloa  of  Ite 
proximal  eAge  at  the  ala.  The  proximal  exUemity  ia  injared  at  noe  »a^, 
but.  with  tbiit  complete,  would  lie  nt  .riy  a  ngtilar  rliomlMid  with  panilld 
longer  and  HiKHMr  outlinM  ;  Uie  acbc  angle  of  the  latter  Iieinj;  the  mn- 
tinuation  of  Uie  lalnml  Itorder  nf  the  Bbaft.  The  extremity  is  sabtninoiUv 
and  part  of  ibe  surfac*  is  trrcKularly  exeaTaied  by  pits  and  grooves.  IV 
trunsviTM  extent  of  Ibo  pruximal  end,  when  pcrfeci,  was  prohably  « litll* 
gnmtcr  iban  that  of  the  dl«ial. 

The  iwn  odjaeent  mutiuiiriiula  arc  subequal  in  ien^,  and  longer  tiun  iIk 
di^plnood  ono  by  one-fourth  the  length  of  the  latter.  One  of  these  bonM  « 
tbruughout  ratlittr  thicker  than  the  other,  ultiiough  the  transverse  diaiueler 
of  the  chsft*  i*  oqiial ;  bin  the  stouti^r  tmne  Is  considerably  more  dilated  u 
the  oxtretniilM.  The  dUial  end  of  the  Biiiuter  bone  is  thickened  ia  the' 
direction  at  right  anglni  ti>  the  plane  nf  the  limb  :  but  the  chief  ei[«nsiati 
U  in  that  pkue.  The  angle  next  to  tbe  other  bone  is  protuberwil,  whik 
tbe  other  anglf!  Is  expuided  Into  a  shaqi,  convi^x  creai.  or  ala.  A  see^Da 
of  this  extremity  is  dlamnnd-shaped,  with  one  of  tbe  lateral  planes  prn- 
duced  into  tbiH  crest,  while  the  corresponding  border  of  the  oppiieit«  sidi- 
ilmps  down,  being  represented  by  a  mere  convexity  of  the  surface  which 
continues  to  the  cresi,  Tbe  surface  of  the  extremity  is  irregular.  The 
Hection  of  tbe  sbafl  is  a  broad  oval,  becoming  subcirciilar  near  the  proximal 
extremity.  Tbe  kller  is  enlarged  in  both  directions.  It  \n  a  rectan$;le  in 
outline,  a  little  extended  in  tbe  plane  of  the  limb,  with  one  of  tlic  an^l» 
cut  (iir  rroin  the  corresjionding  angle  to  the  middle  of  one  side.  Tbe  lon^ 
Hide  thus  Icfl  is  Hiightly  convex,  and  ends  in  an  angle.  The  side  subtended 
by  Ibis  angle  is  slightly  concave,  and  is  approxinuiled  to  the  other  boai' 
The  optKMite  side  is  slightly  cmarginate  near  the  middle.  Its  surlace  l> 
very  slightly  convex,  and  is  irregularly  grooved  and  pitted. 

Tlie  more  slender  of  the  two  bones  is  but  little  and  about  equally  ex- 
innded  at  tlic  op|)ositc  cxircmitics.  The  distal  end  would  have  an  ovoiit 
section,  but  for  the  f:ict  that  it  is  obliquely  truncate  at  the  extremity  neil 
to  the  otl(er  bone.  It  is  convex  in  tlie  anlero  posterior  direction  and  plane 
in  the  transverse  ;  its  surface  is  grooved  and  pitted.  The  side  next  to  tiie 
etlier  bone  ia  Hat  or  slightly  concave  at  the  distal  end,  and,  tliough  thicker 
than  the  external  border,  becomes  rounded  at  the  middle  of  tbe  shall,  and 
is  again  flattened  at  tbe  proximal  extremity.  The  external  border  is  di^- 
tally  pnxluccd  into  an  obtuse  angle;  lower  down,  tbe  shaft  has  a  thia, 
angular  border.    Tbe  proximal  end  has  less  antero-posterior  diameter  thin 


Oxv  distal,  itnil  U  siiliirii>n);ulur  in  outline  ;  iIr'  niiox  IjotD 
temal.     Tlici  siirtlkco   is  flat,   nod  is  slningly  tnurkral  wllli  devp  groovi-s 
The  other  sutfiicoi  of  Ihc  limb  Imiies  aru  smooth.  Bxcepl  &  tvv  weak  rid?p- 
ir  Uio  diainl  ondx  nr  ttir  two  dislal  bcmcsi. 

MiaturementH.  H. 

Lt-nRlh  of  imnof  scapulu  presorvod 0.680 

Width  at  middle 0.270 

TbiL-kntEW  ui  middle 0.048 

Thickness  at  pruxitnol  angle O.ltT 

Total  lutigiU  of  huiiieruB O.T6fl 

,         .     ,      .(albeiul O.08O 

Diamclur  of  proximal  end  J       .  .        ...  „  „,, 

'  (at  tuberosltira 0.320 

„,       .       ,  ,    .{ anteroposterior 0.08O 

Diiuiictcruf  shaft]             '^  „  „„ 

I  imnsvenie 0.0T8 

Diameter  uf  di«ta1  end-j  o'ijb 

Tranivcrse  Uiam«t«r  of  hciul  of  humerua 0.160 

Diameter  of  oHronilty  of  Tulnaif  "'^■'^'^'" "■"" 

'  (IcanaTeTse 0.150 

Lengtli  of  i-xtcmnl   melafarpnl O.SIO 

_      ....  f  antero-iKHierior O.04S 

ProxiiUHt   diauieterj  ' 

n, ,        ,  ,    „  ( antero-poBtorior. 0.088 

Diameter  of  shaft  {^^^^^^'^^ ^^ 

Diameter  di^dlyj''"'*'^'*^"^''"'" ""^ 

'  ^irnnsTursc 0,115 

Lengtli  of  median  metaoiriwl  (stouter) 0.24II 

,..       .  t      II    f  onlcriMKiatcrior 0.067 

'  ■'  (transverse 0.1  IB 

Diameter  of  sliatl  (traDsverse) 0.065 

Dlimlcr di.t..lj  j '"""P""*' »■»»« 

'  (imnsvnrw 0,088 

Length  of  mnlino  metaearpal  (slender) (i:iV.) 

Dianieterof  proximal  end  J  ,.'niu, 

'  (iranBTerw 0.089 

Diameter  uf  shaft  (transverse) 0.040 

Dl.melerdl.t.lljj;^'^';^"''™ J'^ 

More  than  usual  interest  attache*  to  this  fo»i).  It  is  the  flrst  one  fniintt 
in  the  Trtasaic  beds  of  iht?  Rocky  Mountain  region,  and  was  deriviNj  from 
an  Inhotipilftble  region  rarely  Iraversed  by  white  men.  The  locality  Is 
la  the  Painted  Canyon  not  far  fhim  the  Sierra  Abajo  in  Boutha 
Utah,  near  the  Colorado  boundary  ;  kt.  380  15.  ;  |on.  IIOO.  This  canyon 
lao&eortlioee  tribatary  lo  the  Great  Colorado  River,  and  is  without  w 
I    The  rock  is  desorilied  by  Prof.  Newberry  as  the  same  as  that  whicl>  I 
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have  ideDtiflnl  id  New  Meiicii  as  Ihe  Trias,  »Qd  is  of  Ilic  usu»I  n 
Tlie  occjirence  of  n  terrtatlal  Dioosaurian  hI  tlinl  loralily  tend* 
firm  the  wnclusion  to  which  I  liuvc  already  attained,  that  this 
extpiiiled  depoBit  is  af  lacusirlDe cliaracler.  ' 

Of  a  Nw  Proiateidian. 

By  E,  D.  Coi-B. 

(Head  bejort  the  Amtru-<in  PhUonophieal  Socitty,  March  2,  18T7.) 

I  recently  rcci^iv^d  ttom  a  correspondent  in  one  of  the  StJutfaern  SMt^ 

u  foMil  nf  uniisiiul  isleri^t.     It  in  h     olar  lootli  of  a  proboacidian,  wboM 

color  and  minenil  character  indlcatn  inat  it  was  derived  from   beds  of  (bf 

Upper  Hiocene  or  Loup  Fork  epoch.     Its  roots  are  largely  broken  *waf, 

while  the  crown  is  nearly  perfect. 

The  crown  consiBla  chiefly  of  two  IransTerse  cresta,  which  ore  sepanlcd 

bj  a  deep  uninlemipted  valley.     There   is   no  gencml  cin^lum,     Eacb 

cresi  is  divided  into  three  lobes,  wliieh  are  not  deeply  separuted,  hut  came 

the  edge  ofthe  crest  to  bo  serrate  with  three  conic  eminences.     Of  thecc 

Ihc  median  apex  has  a  rounder  section,  while  tlie  lateral  are  more  Ittm- 

verso,  riain;;  at  the  external   1)ordcrs  like  the  extremities  of  the  crests  in 

Mattodcn  ohiolieu:     The  appearance  of  the  base  nf  tlie  crown  at  one  n- 

tremity  Indicates  that  it  was  in  contact  with  the  prei?cdtDg   tooth.    The 

opposite  extremity  of  the  base  presents  no  sach  surface,  and   hence  pwnli 

to  the  conclusion   tliat  the  tooth  is  the  last  one  of  the  series.     Pram  th< 

,,  middle  cone  of  llii'  anterior  crest  a  cingulum  doscendson  each  side,  passing 

round  the  anterior  luse  of  the  external  cones.     It  is  wanting  at  the  ex- 

,  trcinity  ofthe  liasc  of  one  of  these,  and  little  developed  on  the  oHkt,  but 

i  Ihey  reappear   cm  the  side   of  the   base   bounding   tlie  valley.     They  srt 

i  cri'nately  luliercular,  except  at  the  Iwse  of  the  medbn  anterior  tubercle. 

-  There  is  no  cingulum  at  llie  base  of  the  jKisterlor  cresI,  except  the  ordinarj 

I  filling  Iwtween  the  Imxes  of  the  lohes.     One  of  the  extremities  ofthe  crests 

is  iL  little  higher  than   (he  other,  and  the  basis  is  a  little  wider  than  at  tltr 

[  other  end  ;  it  is  therefore  probably  external  in  position.     At   Ihe  posterior 

(  IjAseof  this  end  is  a  fractured   surface   indicating  a  cingular   tubercle  of 

I  stout  jtroportlons,  such  as  is  more  in  place  at  the  external  posterior  angle 

I  ofthe  last  superior  molar  than  in  any  other  tooih. 

The  external  cone  is  defined  from  the  median  by  a  fissure,  while  a  better 
I  <lefined  depression  separates  the  median  from  the  internal.     This  depres- 

'  sion  is  filled  by  a  worn  tul)crcle  in  the  anterior   cresl.      Kidges  deseenii 

I  along  the  adjacent  borders  of  the  constituent  cones  nearly  to  the  fundus  of 

i  tlic  valley,  and  the  bases  of  the  external  ones  are  considerably  wrinkled. 

I  Mea'uremtnlii.  M. 

i  Transverse  diameter  of  crown 130 

]  Longitudinal      "  "      internal 070 

5  "  "  "      external 0W> 
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Elevation  of  exit- nial  cusp 066 

internsl     ■' 055 

Leof^i  between  apicei  of  enlernBl  cuspa 048 

The  molar  lool.li  deacrilx^d  exceods  in  tmnsvoiBc  dimenBione  tbat  of  tliu 
Mattoilon  oMatii^i.  and  evidently  Iwlonged  to  one  of  the  must  roloasal  of 
hud  animals.  lis  jseaeticptahioa  is  oearxo^tiiloiloTi  anil  Dinulhartam,  but 
if  the  tooth  on  which  my  observations  are  biised  txi  eompleic,  it  Is  distinct 
from  eilber.  The  |X)88UebIoq  or  only  two  transverse  cresU  separatee  it 
IVom  the  former,  and  would,  were  the  tooUi  an  anterior  molar,  refer  it  tn 
the  latter.  As  it  appears  to  be  a  posterior  molar,  this  view  of  its  afflnitj 
becomes  untenable,  and  I  therefore  cslablish  for  It  u  new  genus,  under  llie 
nune  CjcNOSASiLBUe.  The  tootb  described  resembles  that  of  the  genus 
Tapinu.  but  dltTent  in  the  absence  of  the  external  trihedral  enlargement 
of  the  cross  creata  seen  in  the  superior  molars  of  the  former,  and  also  in 
the  Wbercjilar  and  Assured  character  of  the  crusts  propter.  The  species 
maf  1>e  called  C.  trrtaoHtiyiTVK. 

The  typical  specimen  was  probubly  obtained  in  Texas.  Iitit  I  am  not  yei 
informed  as  to  the  precise  locality. 


Oh  tin  Cotnjmition  t'f  Ihe  Natural  Oa»  from  errtaiii  W«lh  in   Wanli^n 

Prnntyhania  and  NeiB  York. 

Bt  Bahuei.  p.  Sadtlek. 

{Rtiid  before  tkt  Amrrkan  Philatophiral  BoHtty.  Moreh  3,  1877.) 

In  February.  1876,  1  read  before  this  Society  a  paper  giving  some  re- 
sults obtained  in  the  analysis  of  the  natural  hydrocarbon  gases  of  Western 
Pennsylvania.  The  material  examinetl  al  that  time  consisted  of  the  gases 
from  tiieBnniB  Well  and  the  Harvey  Well  in  Butler  Co..  from  tho  Rogers 
Well  in  Westmoreland  Co.,  and  the  Cherry  Tree  Well  in  Indiana  Co. 

During  the  past  summer  1  was  again  engaged  in  the  service  of  the 
Second  Oonlogiral  Survey  of  the  Slate,  and  spent  a  month  In  the  Oil  re- 
gions of  Pennsylvania.  While  on  this  trip  1  collected  six  new  lots  of 
natural  gasce  and  have  recently  completed  my  examination  of  them. 

These  gases  were  the  following  ; 

1,  A  new  sample  f">m  the  Harvey  Well  in  Butler  County.  This  was 
token  us  in  the  previous  case  from  the  delivery  pipe  in  Spang.  Chalfant  & 
Co.'s  Mills  at  j£tna,  Alleghany  County,  Pa.  An  interval  of  nine  months 
bod  elapsed  and  1  wished  to  see  if  any  differences  in  its  chemical  compoaj 
lion  could  l)e  mode  out  as  having  occurred  in  the  meantime. 

3.  Prom  a  Well  near  Sheffield  Station  on  the  Phltndclphia  and  Eric 
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8.  4. 

Carbonic  Acid 71  .85 

CarboDous  Oxide 24  .26 

Ethylene  series 06  .56 

Hydrogen 5.60.  4. 79 

Marsh-gas 85.40  89.65 

Ethyl-hydride 7.96  4.89 

Propyl-hydride trace  trace 

Oxygen 03  

Nitrogen — 


100.00  100.00 

II.  Oct96sfrom  Warren  and  MeKean  Countiei. 

1.  Sheffield  Well  in  Warren  County.    Collected  in  August,  1876. 

2.  Wilcox  Well  in  McEean  Connty.     Collected  in  August,  1876. 

1.  2. 

Carbonic  Acid 09  .02 

Carbonous  Oxide 24  .15 

Ethylene  series —  .62 

Hydrogen 3.12  7.55 

Marsh-gas 78.42  62.37 

Ethyl-hydride 18.00  29.29 

Propyl-hydride ...       trace  trace 

Oxygen 13  

Nitrogen 


100.00  100.00 

III.  Oases  from  the  Lake  Erie  border  in  Pennsylvania  and  New  York. 

1.  Erie  gas  from  Erie,  Pa.    Collected  in  August,  1876. 

2.  Older  Fredonia  Well.    Collected  in  August,  1876. 

3.  Newer  Fredonia  Well.     Collected  in  August,  1876. 

1. 

Carbonic  acid 30 

Carbonous  oxide 61 

Ethylene  series 

Hydrogen 43 

Marsh-gas 40.88\  /  69.44 

Ethyl-hydride 58.26  >  98.59?  trace 

Propyl-hydride trace/  129.15 

Oxygen 07 

Nitrogen — 

100.00 


Carbonic  acid 44 

Car6otii)ua  ojiide S4 

Ethjrline  »fries, 42 

Hydrogen 8.56 

Ethyl-liydride . .  4a9o[«).73  Jirace 

Pniyl-hydride. .  Iraee?  (24,45 

Oxygen 

Nitrogen 


■36.901  /M.ar 

tfw*^  (32.3*' 


m.w  100.01 

The  bydrocHrliona  of  tbe  Manh-gus  serlm  io  thcae  three  aoalysca  cm  be 
Gonnted  logetliar  with  perfect  accuracy  as  96.59  per  cent.,  89.73  per  cent, 
or  91.56  per  cent,  refipccllvely,  or  w«  have  a  choice  of  two  methods  of 
reckoning  the  inilividutil  amounts,  witli  proximate  accur&cy  howercr 
only.  In  thwc  aniilyses  the  eocund  method  of  eetimatinn,  viz  :  that  di- 
Tlding  the  amount  between  marsli-gag  and  propyl-hydride  appean  ibe 
more  probabio, 

IV.  Oat  pom  hidiina  Co.  Pa. 
t.  Cherry  Tree  Weil.  Tliis  gaa  Imbliles  through  a  apring  of  fresh  water 
tod  had  to  be  collected  over  water.  The  totally  ditferent  circumstance*  of 
its  occttnence  will  explain  in  pari  the  difiereoces  in  composition.  Tlw 
geological  horizon  is  much  higher  tlian  that  of  any  other  gaaea  analysed. 
It  WHS  collected  in  November,  1H75. 

1. 

Carlionic  Acid 2,29 

Carlwrnous  oxide 

Ethylene  series 

Hydrogen 22.30 

Marsh-gas 60.27 

Ethyl-hydride 6.80 

I'ropyl -hydride 

Oiygen S^t 

Nitrogen 7.33 

100.00 
A  casual  examinalion  of  tiicse  Hgures  with  a  reference  to  the  approxi- 
mate eeoiogical  horizon  in  each  case  will  show  Beveral  well-marked  peru- 
liarilies.     The  Cherry  Tree  gas  which  comes  from  the  highest   geologi 
iiorizon,  is  found  to  contain  22.^0  per  cent,  of  hydrogen  and  60.27  per  ct 
of  nianih-gas.    This  would  make  itthclightcstof  any  of  Ihc  gases  aDalyeeii. 
The  four  from  the  next  lower  geological  horiion,  i.  «.,  the   Butler  Co.. 
oil-flelds,  sliow  an  advance  upon  this,  and  are  quite   similaT.   with   two 
somewhat  anomalous  feaiurea  allowing,  however — the  18.12  |)er  ce 
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•Ui/I-bydride  In  itie  Bums  Well  gas  and  llio  13.50  per  cent,  of  hydrogen 
In  the  fim  sample  of  the  Harrey  Well  gaa.  The  gas  from  the  Warren 
Co,  gealugica]  borieon— obtained  at  the  Sheffield  Well — ia  veryBimilar  to 
lh«  gas  of  llie  Burns  Well  in  Builer  Co. 

The  gnsIVom  the  McKcan  Co.  geological  horizon — oblained  nt  tht>  Wil- 
cox Well— is  distinctly  different  ttom  any  <il  those  preceding  it.     The  20.29 

ir  cent,  of  ethyl-hydride  makes  it  u  heavier  gns. 

The  three  gases  from  the  Lalti.'  Erie  iKirder  hoivever  sliow  ilie  grealeat 
dlRbrencea.  The  per  cent,  of  ethyl-hydride  in  tliese  three  nanlysea  exceeds 
the  per  cent  of  marsh-gas,  so  that  it  becomes  reasonable  to  «stiinaie  some 
Dflliwe  henvy  bydmcarbims  as  propyl -hydride.  These  three  gaws  would 
be  the  heaviest  of  ail  those  examined.  An  experimental  deteruiinntion 
or  tlio  specific  gmvily  of  the  Erie  gas  made  by  the  diffusion  method  gare 
-SM.    The  spocillc  gravity  as  calculated  fr>.im  the  analysis  was  ,640. 

I  will  append  sevemi  analyses  of  similar  nntuml  hyilrocarlioii  gaaea  that 
have  come  to  my  hand. 

1.  From  a  gas- well  at  West  Bloomfleld,N.  Y.  Analysed  by  Prof.  Hcnrj 
WuHE.    (Siliiman's  Journal  (2)  XLIX  p.  33«.) 

S.  Prom  Itie  Neff  gas-well  near  Uumbier,  Ennx  Co.  Ohio.  Analysed  by 
Prof.  E.  W.  Morley,  Hudson,  Ohio.    {Private  couunUQicalion.) 

3,  From  a  so-called  "bumiagspring"  at  8t.  Bartlieiemy,  Isire,  France. 
Analysed  hy  F.  M.  Raoult  (Wagner's  Jahrcsberichi  18T0,  p.  704.  i 

Carbonic  acid 10.1 1  0,3  lt.58 

Carbonous  oxide O.Ti         

Elhytenc  series 2.94       

Hydrogen 

Marsh-gas 82.41  81.4  W.81 

Ethyl-hydride 13.2         

Oxygen.... 0.23  0.8  all) 

Nitrogen 4.ai  4.8  0,4« 

100,00     100.00        i«t.B7 
In  aoalyaes  No.  .1  and  No.  3,  probably  no  attempt  was  mode  to  distin- 
jruish  between  morsli-gas  and  Ethyl -hydride,  and  the  flgurea  given  fur 
mfttsh-gae  proltahly  eipress  ilie  sum  of  the  marah-gaB  hydrocarbons. 

A  description  of  theabsorplion  lesla  by  which  I  |iroved  llie  presence  of 
elhyl-hydride  and  propyl  tiydride  and  an  explanation  of  tlie  furuiuias  by 
which  the  rcsulls  of  the  gas-analyses  were  talculated  appeared  in  my  pre- 
Tious  paper.  (Vol,  XVI,  No.  07  of  the  Proceedings  of  the  Am.  Phil,  Soe. ; 
rUd  reprinted  in  American  Oh^mist  for  Sept.  1B7<<). 
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Tbk  PfJiKT  ur   Dibai-pkahance— t'oDKSE  itJD  Length  of  thb  Visi- 
BLK  Track. 

Thu  meteor  crosspd  the  incrid'tan  of  PhoIi  al  Qcrrien.  Michigan  ;  tbc  dif- 
reniiic«  of  Intllude  of  the  two  poaltioQB  being  235  milea.  Mr.  HoUings- 
worth  snys  ;  "  My  observer,  Mr.  J.  H.  Andrew,  describes  tlie  meteor  a» 
'  grazing '  A  ctiiiiuie;*tnp  whicli  was  oit  big  meridian  400  feet  distant,  anil 
51  feel  more  elevated  tbun  the  obsetrBr'd  eye."  Tbo  angle  of  elevation 
when  on  the  meridian  of  Pnoli  won,  tberufore,  T^  18'.  Taking  into  account 
the  oarvalure  of  the  eartli'a  surface,  tbese  data  give  ST  miles  as  llie  alil* 
Ude  of  the  l>ody  when  passing  Berrien,  Michigan.  At  Wolcotlville,  Ln 
Grange  Couniy.  Indiana,  Ibe  bearing  of  the  point  of  disappearance  was 
Nonh  1(P  West,  and  its  apparent  elevation  about  3^°.  At  Chicago  It  was 
Rttited  U>  be  al  an  elevation  of  SO^,  and  somewhat  North  of  Baal,  TbeK 
obaerviUions  indicate  a  point  over  Lake  Michigan,  in  latitnttc  i2'^  North, 
longitude  86^  SS'  West. '  This  point  is  40  miles  trom  Chicago,  78  tram 
Wolcottvillc,  and  135  from  Ottokec,  Ohio.  Tlie  altitude  of  the  meteor  bI 
tho  time  of  ila  disFippearanr^.  according  to  the  otwcrvatlODS  at  Chicago  and 
Wolcotlville,  was  about  :M  miles  ;  the  bearing  of  tlie  Iraclt  or  of  its  pro- 
jection on  the  earth's  surface,  waa  North  78'-'  West ;  find  it  was  inclined  to 
llie  horizon  at  an  angle  of  21°.  The  meteor  passed  vertically  over  Uie 
counties  of  Fulton  and  Williams,  Ohio  ;  tiie  Nortb-cnat  angle  of  Steulien 
County.  Indiana  ;  and  Bnuich,  8t.  Joseph,  Cass  and  Berrien,  Miuhlgnn. 

"The  meteor  was  a  very  brilliant  one.  It  lighted  up  the  sky  like  the 
glare  of  a  calcium  light ;  the  InleUBity  l)cing  several  limes  greater  Ihnn  the 
Hght  of  the  f^ill  moon."*  Its  mass  was  apparently  dissolved  or  dissipated 
Ui  the  Utter  part  of  its  track,  leaving  a  luminous  (rain  which  continued 
Ttrihlo  at  least  40  minutes.  The  disupjienrance  of  the  body  was  followed 
bj  DO  detonation,  and  Lf  any  meteoric  fragmcDta  fell  from  the  terminus  of 
th«  irack  Ihcy  must  have  been  lost  in  the  lake.  No  part  of  the  mass,  ii  Ik 
SOlBciently  obvious,  could  have  passed  out  of  the  atmosphere. 

The  rare  occurrence  of  meteors  whose  trains  remain  visible  Ttora  tlfleeD 
minutes  to  an  hour  or  more,  seems  to  Indicate  a  remarkable  peculiariiy  in 
their  structure  and  composition.  Professor  Ennis  has  suggested  that  they 
probalily  consist  of  elements  easily  combustible,  such  as  |w>tassiuni. 
lodiura,  calcium  and  magnesium. f 

This  meteor's  motion  aiiout  the  sun  was  retrograde.  The  observations. 
however,  nimislied  no  data — *ir  none  sufficiently  trustworthy — for  deter- 
mining either  its  orhilai  velocity  or  the  nature  of  the  orbit  in  which  il 
moved. 

II. 
Thb  Second  MBTBOn  of  Jult  8.  1876. 

Soon  after  the  appearance  of  the  nicieor  above  described,  the  writer  in 
a  iKibliihed  note  espressed  his  regret  that  the  observations  (\irniahed  by 
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Penns^lvAnia  anil  New  York.  1  have  rt'cuivcd  communicsiious  descrip- 
tive  or  thu  plieDomena  from  Prof.  F.  W.  Bnrdwell,  or  Lawrence,  and  Rev. 
J.  h.  Gay,  of  Pareone,  Eanaas;  Prof.  Joseph  Picklln,  Coluiubia,  Mo,; 
Prof.  S.  W.  Burnliam,  Chicjiga.  III.;  Profs.  D.  E.  Hunter.  Broukston. 
and  J.  B,  Roberts,  iDdiaaapolis,  Ind.;  Prof.  SaiuuelJ.  Kirkwood,  Wooster, 
O. ;  and  ulUerB  in  tbe  diffsrent  Status  over  whicli  U)e  lucteor  paaseil.  At 
BIcKimington.  Ind..  it  waa  observed  by  Profs.  T.  A.  Wylie,  D.D.,  H.  B. 
BoitHtn,  and  C.  P.  McNult ;  also  by  Rev,  Junies  Garrison,  Messrs.  D.  O. 
Spnncer,  J.  Graham,  and  many  others.  A  discussion  oj  the  observations 
fUmisbed  liy  the  iv>rrespondents  named  gives  tbe  following  as 
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Tlip  body  when  first  visible  was  about  70  or  75  miles  above  the  earth's 
aHrfai^e,  ai  a  point  South-west  from  Eniporis,  Kansflj,  and  not  far  from 
the  Southern  border  of  the  Stale.  It  passed  Emporia  a  few  degrees  South- 
east of  the  lenith  ;  enterwl  Missouri  neartlie  South-west  corner  of  Jackson 
county;  passed  very  niuirly  over  the  towns  of  Leiingloii,  Keytesville,  and 
Oakdnle,  Missouri ;  Quiiicy.  Lewiaton,  Peoria,  and  Lorain.  Illinois ; 
Wlnamac,  Rochester,  and  Auburn,  Indiana;  Bryan  and  Toledo,  Ohio: 
crossed  Lake  Erie  lo  a  point  a  few  miles  South  of  Erie.  Pennsylvania,  and 
disappeared  over  South-western  New  York,  This  track  is  not  represented 
by  a  straight  line  drawn  on  the  mB|i,  hut  by  one  somewhat  curved  towards 
tbe  North  or  North-west.  Us  length  is  bet  ween  1000  and  1100  miles- one 
4f  the  longest  meteoric  Iracks  on  record.  The  body  passed  the  meridian 
of  Blooraington,  Indiana,  131  miles  North  of  the  city,  and  its  apparent 
elevation  as  determined  by  Prof.  T.  A.  Wylie,  D.D..  was  15<>,  This, 
(aking  into  account  the  curvature  of  the  meridian,  gives  about  38  miles  as 
the  alUlude  of  the  meteor  when  over  tbe  Western  part  of  Fulton  county. 
Indiana.  Data  fiirnished  by  Prof.  Samuel  J.  Kirkwood,  of  WoosIt. 
Ohio,  show  the  height  when  over  Lake  Erie,  directly  North  of  that  dty, 
10  have  been  3fl  miles.  The  estimated  altitudes  at  oiher  points  of  tbu 
tTMk  are  loss  satisfactory. 

EXPLOSIOSH. 

Some  observers  in  Missouri  riiport  an  explosion  of  tbe  meteor  when 
passing  over  the  central  part  of  tbe  State,  At  Blooniington.  Indiana. 
Prof.  H.  B.  Boiaen,  who  saw  tbe  meteor  when  due  West  and  watched  it 
till  it  disappeared  near  the  Elastcrn  horizon,  oliserved  it  separate  into  several 
[Sirts  when  nearly  North-weal,  or  in  the  direction  of  Peoria,  Illinois. 
Rev.  James  Garrison,  who  resides  one  mile  Soutli  of  Bioominglon,  noticod 
by  his  clock  llie  time  of  the  meteor'*  disappearance  and  also  that  of  tbe 
subeeQnent  rumbling  sound  together  with  the  violent  jarring  of  his  house. 
The  Interval  was  l-'S  minutes,  indicating  a  distance  of  185  miles.  The 
Boiuut  and  jar  of  the  explosion  were  heard  and  fell  by  hundreds  ihrough- 
■ont  Monroe  county,  and  by  many  ascribed  lo  an  earthquake.  In  regard 
to  llM  sounds  following  the  meteor's  passage  through  tlie  atmosphere,  the 
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Iflhetl  froin3>i  to  20  miles.  The  elevulinn,  wheo  over  Erie  Counly,  Penn- 
sylvaniH,  wiu  almost  cerminly  low  than  30  miles — probably  not  more  limn 
85.  Aftur  the  explosion,  near  tlie  Soutli-wpslern  border  of  Nrw  York,  tlie 
meloor  became  almost  immcctiolely  extinct.  In  view  i>f  tlieee  facta  il 
■Mms  extremely  improbnble  tlmt  any  port  of  the  musB  could  bove  cst.'apeil 
uut  ortheiitmosplicrc,  Wliat  became  of  llie  diasBTBred  fniinuent«,  or  wby 
none  liavc  been  liitlierlo  found  near  tlie  lernilnua  of  tbc  imck.  may  Ite.  dif- 
ficult of  px  pin  nation, 

I  have  not  leftrned  ihai  tbo  time  of  tlie  meteor's  visihility  was  by  any 
one  accurately  nimeiirod.  Tlio  slowness  of  tlie  appnrent  molina  nas, 
bowover,  very  remarkable  ;  buing  rompored  by  mEiny  in  tlial  of  a  flock  of 
wild  ^oeae,  8eTernl  observers  estimuled  the  duration  of  flight  at  nearly 
two  minutes.  The  velocity  with  reference  lo  tlie  eftrtb's  surface  was  pro- 
bably  between  8  and  I*.'  miles  |ier  second,    and  with  reference  to  Ihe 

in,  Ijetween  ^5  and  80. 

V.  and  V[, 
The  Metboiw  op  Janoart  3  .vsn  Ja.stary  20,  lUTT. 
Tlie  fall  of  leroliics,  attended  with  the  usual  meteoric  phenomena, 
occurred  in  Warren  Counly,  Missouri,  on  ilie  ad  of  January.  1877,  and 
in  Oeorgin,  January  SOtli.  Fragments  of  ttiMe  Ixidlea  Imve  been  secured 
hy  Professor  J.  Lawrence  Smith,  of  Louisville.  Kentucky,  Inun  whom  full 
deeortpUons  and  analyses  may  soon  be  c.ipecied. 
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About  4  o'clock  on  Tticsdiiy  afternoon.  January  2 !t,  1877,  a  splendid 
meteor  was  eeau  at  Gray's  Mills,  five  miles  North  of  BlotunlngUm,  Monroo 
Couoty.  Indiana,  by  Mr.  Daniel  J.  Blout  and  several  nlhrr  gentlemen  in 
eompany  with  liim.  Its  position  when  first  seen  was  nearly  Southeast 
tnan  the  place  of  ubscrvatiou,  and  about  8,')^  nliove  the  horizon.  Its  visible 
trade  wu  very  nearly  perpendicular  to  the  earth's  surface.  When  near  the 
horizon  the  meteor  disup|>cared  behind  a  hill  Soutli-east  of  the  olNjorvers, 
but  the  dlsappearsDce  was  followed  by  no  detonation.  The  same  meteor 
vraA  observed  by  a  number  of  persons  in  Decatur  County,  Ave  miles  East 
of  Greensbiireh,  latitude  3»o  37'  North,  longitude  TOo  28'  West.  AMx>rd- 
Ing  to  the  Indianapolis  Dailg  Journal,  of  January  2fith,  Ihe  meteor  "dls- 
^peared  just  as  It  seemed  to  touch  the  earth,  apparently  not  more  than  one- 
fotinli  of  a  mile  distant.  It  presented  the  appearance  of  a  flexible  hand  of 
beaatilhlly  polished  silver,  and  aa  it  pursued  ils  downward  course  waved 
nke  a  ribbon  in  the  breeze.  Exclamations  of  astonishment  and  admira- 
tion burst  simultaneously  from  the  lips  of  all  who  saw  it."  A  letter  in  the 
Cincinnati  Wteklg  Oatrtle.  ilaleii  at  Scoll's  Post  OHice,  Kenton   County, 
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and  five  grains  of  DLCotin.  Ii.  died  In  Ibrly  Uireo  minutes,  wiih  poculiw  cod - 
vuteioDS,  3.  A  frog,  placyd  In  usoluiion  of  sUyeUniii  (five  gminB  li>  fivo 
OUDcei  of  wawr),  w«s  immBdiately  seized  witli  tettinic  coovulsionB,  nnd  died 
In  fonr  minutes.  4.  A  Oog.  placed  in  n  solution  of  strychnia  (Ave  groins  (o 
twenty  ounces  of  waleri,  became  rfpeedily  convulsed,  and  died  in  flfty-five 
minutes.  9.  A  Ihig,  placed  in  a  bath  cunlaining  nicotin  and  stryclinia  (of 
each  five  grains  to  ten  ounces  a(  water  I,  remained  there  nineteen  minutes 
without  any  inconvenience,  when  it  was  seized  with  telnnic  convulsiona, 
which  continued,  tiut  with  leaa  violence  than  in  the  previous  eKperimenl*. 
After  forty-seven  mlBUlus,  ihe  animal  whs  removed,  iind  washed  la  cold 
water.  It  lived  nttcrwnrdB  more  Ihim  twenty-four  hciurH,  exhibiting  &l 
Inlorvals  Utanio  convulainnB.  G.  A  frog  was  placed  in  a  bath  of  nicolJo  and 
Strychnia,  as  hi  the  Insl  experiment,  and  removed  nfler  ten  minutes.  In 
ibrty-lwo  minutes.  tetHnic  cunvulsiuns  appeared,  nud  rontinued  for  many 
boars,  but  tliey  were  succeeded  by  jierfecl  recovery. 

WormUji'i  Expsri'itnti.  To  each  of  thirteen  cats,  one-half  grain  of 
Mrychnia  was  given.  "The  jioiann  was  passed  in  solution  into  the  stomach. 
tijr  means  of  the  stomticlj-lulie.  In  some  instances,  as  soon  as  symptums  of 
poisoning  ap])eared.  an  infusion  of  twenty  grains  of  toliacco  leaves  was  ad- 
ministered,  in  the  same  mannorus  ilie  poison  ;  while,  in  others,  the  tobacco 
Infusion  was  given  along  with  the  slrychnio,  the  two  infusions  being 
llturoughly  mixed.  Id  some  few  cases,  the  duso  of  tobacco  was  repeal^. 
Afl  the  result  of  these  experiments,  one  of  the  animals,  which  hod  taken 
the  mixed  solutions,  immedislcly  fell  prostrate,  brenlhed  with  difficulty,  in 
three  minutes  voided  urine.  In  eight  minutes  vomited  a  flrothy  mucus,  and 
minutes  was  able  lo  run,  with,  however,  a  stiff  gait.  Alteranhour. 
,mal  appeared  perfectly  well,  with  the  exception  of  a  slight  stiffiiess 
In  walking.  With  this  single  excepllon,  all  the  animals  died,  and,  in  most 
iiutniices,  within  the  usual  (teriod.  One  of  them,  however,  that  luul  taken 
mixed  solutions,  manifested  no  symptom  whalever,  for  thirty*Ave  min- 
ntc*.  In  some  instances,  the  strychnine  symptoms  appeared  to  be  not  in 
Ou  leuet  affected  by  the  tobacco.  But,  in  others,  they  were  of  a  compound 
nature.    Several  of  the  animals  vomited.    Befbre  performing  these  experi- 

as  ascertained  that  an  infusion  of  twenty  grains  of  tobacco,  given 
klone,  wirald  produce  serious  symptoms ;  but,  In  no  instance,  in  six  experi- 
did  It  cause  death." — :  Jfiero-  Cfitmitlri/ of  Paiutni,  New  York,  1895, 
p.  545.) 

Rmm'i  Bxptrimtnii  were  made  on  dogs.  The  drugs  were,  as  a  rule,  given 
by  Ihe  moutli,  1.  Three -fourths  of  a  grain  of  strychnia,  hypodcnnically, 
killed  n  moderatesizeddog.  In  nine  andone-lialf  minutes.  2.  Three-fourths 
of  a  grain  of  strychnia,  and  two  drachms  of  a  concentrated  infhaion  of 

ire  given  by  tiie  mouth.     Twenty-six  minutes,  tetanic  spasms  : 
tbirty-ODe  minutes,   non-tetanic  spasm ;  thirty-three  minutes,  somewhat 

m  :  thirty-nine  mlDutM,  one -half  drachm  of  infVision  of  tobacco 
•Iru  given  hypodermically.  nnd  was  immediately  followed  by  a  tetanic 
anddeath,    8.  Two  drachmiB  of  tobacco  Infusion.    Five  minutes,  free 
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Writer's  Experiments. 

The  following  experiments  were  made  on  rats,  cats,  rabbits,  and  dogs. 
The  poisons  were  invariably  injected  under  the  skin. 

The  time  given  refers  to  the  period  of  the  injection  of  the  poison  ;  or,  if 
more  injections  than  one  were  made,  the  time  is  dated  from  the  first 
injection. 

In  all  cases  in  which  an  animal  was  killed  by  strychnia,  or  nicotin,  or 
by  both  combined,  the  heart  continued  to  beat  for  a  variable  time  after 
respiration  had  ceased. 

A.     On  Rati*. 

The  ordinary  stable  rats  were  used.  First,  the  minimum  fatal  dose  and 
the  physiological  action  of  nicotin  were  determined,  and,  next,  the  action 
of  nicotin  and  strychnia  combined. 

I.  Minimum  Fatal  Dose  of  Strychnia  Sulphate  on  Rats, 

This  was  found  by  J.  Hughes  Bennett  (Antagonism  of  Medicines,  Lon- 
don, 1875,  p.  14)  to  be  about  1-60  of  a  grain  of  the  pure  alkaloid.  The 
rats  used  by  Bennett  averaged  about  one  ounce  more  in  weight  than  those 
employed  by  the  present  writer.  Of  course  the  dose  of  the  sulphate  is 
proportionally  larger. 

II.  Minimum  Fatal  Dose  and  Physioloyi^^al  Action  of  Nicotin  on  Rats. 

When  a  small  dose  of  nicotin  (TTtl-lOOO  to  TTtl-600)  is  injected  into  a 
rat,  its  respiration  becomes  labored,  and,  sometimes,  noisy  ;  and  the  animal 
shows  signs  of  prostration,  but  is  able  to  make  voluntary  motions.  After 
larger  doses  (TT^l-600  to  TIX 1-140),  convulsions  occur,  which  may  be  either 
clonic  or  tetanic.  The  convulsions  may  be  preceded,  and  are  always  suc- 
ceeded, by  more  or  l^ss  complete  paralysis  of  motion.  One  convulsion  may 
terminate  life,  but,  generally,  the  animal  survives  through  several  convul- 
sions. The  respiration,  after  each  convulsion,  ceases  for  several  seconds, 
and,  sometimes,  for  more  than  a  minute.  When  death  occurs,  it  is  through 
failure  of  the  respiration.  The  heart  invariably  continues  to  l>eat  for  a  time 
after  respiration  has  ceased.  Purging  and  urination  are  frequent  symp- 
toms. 

From  the  following  experiments,  the  minimum  fatal  dose  of  nicotin,  for 
rats,  was  found  to  be  about  1-150  of  a  minim  (taking  the  avenige  weight  to 
be  about  10 J  ounces^. 
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li^mlfl.iOouvulHionii,  BucaoededbjdIincultreBpl- 
rBllDn  BDd  ■eml-paralyBli.  -26  mfn.,  Mmplele  pa- 
r&lyiilii.  iRj  fin.,  movei  limbs  (lightly  when  du- 
turb«d.  DeaLb  at  S  Ar*-,  the  reiiplratlni]  Dklllng 
sradaailr  dovn  toS.  thea  tu  I.  per  minute. 
'.  I  m<i>.,  labored  reBpiratlon.  «  mln,.  prolonged  te- 
tania ooDVulnlon,  Iblloned  by  the  luuul  reaptra- 
tory  dlfflculty  and  aeml-paralyili.    «0  nWn.  reoov- 

I  U  mfn.,  nolty,  labored  reiplratlon  :  oaoTalslouB, 
Isalliig  3  mla.,  thea  almost  complete  paralyalB. 
BSuWn.,  ooorulalonB  excited  by  allghl  frrltntlon, 

il-poralysU  till  144  min.,  when  aintlil  voluntary 

tloni  were  noted.  Wir*.,reiplraUon(eetile,  M; 
powsrleuonthealde,aDdhaa  tetanic  aiidclon- 
-,  wnvulalDDS  when  dliturbed.  9JU  Ar*..  heart 
heata,  8S;  rasplratlon,  16.  Entire  parafyiilii,  a?  ftri.. 
death  from  Allnre  of  resplrDMon.  n-hich  had  oc- 

^d  once  a  mlnut«  (bnome  time  prevlonsly. 

ne  an  In  la^t  e^tperlmcnt.  Death  after  Hu-n. 


ni.     ISffeeti  0/  jViicoft'n   ami   Strj/ehnia  Sidphatt,    loAffn   laJeeUd   Simul- 
pineomly. 


Flrei,  tlie  drugB  « 
r«re  employed. 


injected  in  liss  than  filial  doses  ; 


*"•»/  Rat. 


Dnyi  aflfrvardt. 


n  Ran  around  the  room  actively 
Atrlmm.,  then  ketit  quiet,  un- 
luea  disturbed,  for  HAr.  During 
this  lime,  the  respiration  waa 

(  l-8«>  '"After*!  mUi..  aifflealt  respira- 
tion and  prostration.  8  mln.. 
a1  moat  ooro  pie  te  paralysli.  con- 
vulsive motloog  occailonally. 
Inereaied   reOex    exoIlablUty. 

D  'Dimi^'alt  resplDLtToD,  Increas. 
ed  renex  exeltablli  ty.  and  Indls' 


9  l-ass  Very  dlOlcult  respli 
semi -paralysis.  tI 
had  ncsreely  begun 
at  the  end  of  46  tnjn. 


_  __, ,  prodDoed  no 

eireet.  For  the  eitbcl  ol 
m  1-1000  NIcotiD  aea  Ei- 
perlmeut  1. 

BtryohDlaHulphate.gr. 
1-96.  alone,  produaed  a 
slight  Increase  of  redei 
excitability.  For  effbota 
-It   Nlcotlu,  m    1«W,  ■«« 

Silierlmentsl,2,andS. 
StrycbnlaHuIphate.gr. 

-61,  produced  tllght  Tn- 

blllly. 


J 
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Table                                                                 ^^H 

or  at  »horl  inlervali.  Filial  or  waHn  Fatal  Di>i«i  of  eHhrr  Drug  bting        ^^^M 

tmplaged.                                                                                                                   ^^^H 

fto. 

"•■""III 
"'-If. 

So 

-R«nU. 

SVMI^OUS.  Ac                                                         ^^^^1 

la 

■ 

U 

K     ox. 

i-tf 

l-2DDD|De«th. 

After  1  mln.  Ibo  Biilmal  Moxil  diilel.  brenlliliiK         ^^^H 
wero  noted,  anil  at  M  nHn.  a  tetaulcs  convDlglan         ^^^^1 

"izvsa'isSiVLSltTJSM,,  „„„„„    ^H 

mot. 

t-ia 

J-ll)Oall>eAtli 

lienvlly.  tin  til  3l)nt».,  when  tliere  wu  h  tcUnle        ^^^H 

1 

(•pnstn,  and  death.                                                           ^^^^^1 

S     DB. 

i-« 

l-[0oo;li™th. 

aixil  the  anlmnl  wnlked  with  Breot  dllSeuUy.  and         ^^^H 
<>Dl;  when  IrrllKted.    IG  and  %  mtn..  HllEht  ooo-         ^^^M 

vulBlons.    -Umln.,  telAnlGuoaTaliilOD.aDddMth.          ^^^H 

(Ho*- 

1-48 

t-8UU   l>ealli. 

conTulsloa,  and  death.                                                    ^^^H 

«<M. 

1^ 

i-no  Dooih, 

Theanlm'allnunedlatalylayon.Jdepa«i™a.         ^^H 
and  eonUnued  ki  till  death,  which  Itillowed  nn          ^^^H 

lODOwMalvoawllh  tbeStrychnlaSnlphale.  The          ^^^H 
rat  EUKHrqulellr.breBthlna  heavily  until  Umln..          ^^^^^| 
when  there  woa  eonvulalve  tcemlillng.    An  at-         ^^^M 

«i(H. 

i-<e 

l-EOO  jDeMb. 

tempt  to  oae  the  hypoJermlo  ■yrlDtte  oaiued  a         ^^^H 

oonvulBloD.    NldollD.^l-aouO,  wai  now  Inleeted.         ^^^1 

Ataumln..  a  iBcond  tetanic  cunTQlslon  oceurred,         ^^^H 

st,!,»T'i"Sg..tai'nSs;ii'?s,jK,!!:   ^H 

81 

EKoi. 

i-ts 

I'SOO 

Death 

sloneraod  Klower:  at  tlmen,  Intervola  of  tOiec.          ^^^^H 

■light  con vul Hive  motions.    Train     sIlEhtvolun-          ^^^H 

vufBlona  at  ^  3t,  and  37  mln.,  thtin  death.                         ^^^M 
Nlootln  given  In  divided  <toMa,  a»  detailed  be-        ^^^H 

tWoL 

Death 

low.   BrnfrLarterlDjeotlonorstiTChniaSalpbate,         ^^^H 

InereaBBd  refle.  eicAtblllly-   NIeoUn.  m  l-Uxn.        ^^^1 
was  Injeoted.    The  reaplrattoo  Immediately  be-                         ■ 

on  Bide.  and.  at  IguWn..  hod  a  violent  tetanic 

'apum  lemprbktbaldiioc).  termlnatliig  la  dealb.                         J 

(!«««. 

l-U 

mfn.,alnioathelplew:  marked  renexeioHablllty-           ^^J 

W 

(9*0.. 

1-4S 

HOO 

DootU 

I3U  mill,   tetanic  Bpaim,  and  death.                                     ^^^H 

Ity,  and  almost  oomplete  paralyele,  till  a  mln            ^^H 
whea  there  wa«  .a  Rlngle   tetanic  ipaam,  and         ^^^H 

u  mln.,  dllBcull  respiration ;  stand*  motlonleaa,          ^^^H 

U 

lOKoc. 

1-6D0 

Death 

or  moves  with  diffleulty.  If  disturbed,    16  to  IN         ^^H 

1 

^B 

■ 

^H 
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Table  IV. 

Indicating  the  Minimum  Fatal  Dose  and  Physiological  Effects  of  Strychnia 

Sulphate  on  Cats. 


47 
48 
49 
60 
51 


< 
fe 

^ 


^; 


« c: 


S. 


5  m.  ib\^  oz. 


.52I3  Ih. 


53 
54 
55 


2  lb.  14  oz. 
2  lb.  I  oz. 
2  lb.    1    oz. 


56  1  lb.    13  oz. 


57 

58 

59 
60 

61 
62 
63 


lU  lb.  ! 

1  fb.    14  oz.l 


lUlb. 


1  lb.    11  oz. 
1  lb.    14  oz. 


34  n>. 
2  ft.  s 


'^]4  oz. 


1-16 
1-30 
1-.30 
1-60 
1-90 


1-144 

1-192 

1-210 

1-240 
1-280 

1-280 
1-280 

1-300 
1-330 

1-373 
1-560 
1-400 
1-200 


g 
^ 


Death. 
Death. 
Death. 
Death. 
Recovery. 


Recovery. 

Death. 

Recovery. 

Recovery. 
Recovery. 

Death. 
Recovery. 

Death. 
Recovery. 

Recovery. 
Recovery. 
Death. 
Death. 


Symptoms. 


A  single  convulHion  caused  death  in  5  min. 

A  single  convulsion  caused  death  in  5  nim. 

In  13  min. 

In  75mtn. 

Alter  22  min.^  panting,  labored  respiration. 
Great  reflex  excitability;  slight  convulsions, 
when  disturbed;  when  nut  disturbed,  sat  mo- 
tionless.   After  1  hour^  recovered. 

In  15  min.  extremely  violent  convulsions, 
lasting  2  min.  Then  the  animal  lay  moiion:eiis 
on  its  side  for  10  min.,  and  then  waN  able  to 
move,  but  with  great  difllculty.  Convuisious 
occured  at  47,  67,  and  85  min. 

After  15  min.  a  single  tetanic  convulsion,  and 
death. 

Marlced  reflex  excitability  and  difllcult  loco- 
motion. 

No  eflTect. 

Marked  reflex  excitai^illty ;  locomotion  al- 
most impossible  for  1  hour. 

In  19  min. 

Rarely  escaped  with  life,  after  several  severe 
convulsions. 

In25mtn. 

Barely  escaped  with  life,  after  severe  convul- 
sions. 

Slight  rigidity  of  extremities,  lasting  1  hour. 

Slight  rigidity  of  extremities. 

Alter  several  hours. 

After  two  convulsions,  in  50  min. 


II.     Minimum  Fatal  Dose  and  Physiological  Action  of  Nicotin  on  Gats. 

The  least  fatal  dose  was  found  to  he  about  l-150of  a  minim  to  the  pound. 
The  physiological  effects  do  not  materially  difier  from  those  observed  in 
rats.  An  additional  symptom  is  extremely  violent  vomiting,  due  to 
gastro-intestinal  spasm.     {Nasse.) 
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111.   Kffi,-t 

ExpicuikiiUJT  73. 
Siryctinin  SulpU.  gr.  1-292  iind  Nicotin  TTll-W  wore  injoctci)  Uij^lher 
into  a  mt.  weigliing  I  lb.  14^  <«.  The  iinimvl  iraniM) lately  brcaihed 
noisily  nod  Willi  difficulty ;  tbe  oars  twitched  ra|iii)ly.  WtL  wnlked  nrimnd 
the  room  with  groat  difficulty,  nod  at  4  mi'nuton  fell  over  on  the  side  con- 
vdIbm],  und  shortly  oxpired.  The  heart  cootlnued  to  bent  for  a  time  aflar 
rosplrfttion  lisd  erased,  nnd  this  w*a  the  case  in  all  the  fulmequent  exiwri- 
Ments. 

EXI'ISHIMIIST  79, 

9tryc1iuin  Sulph.  gr.  1-1U3  and  Nicotin  lltI-30  were  injucleil  togerlier 
inio  a  cat,  weighing  2  lbs.  .1  oz.  The  synipl.ome  were;  rapid,  noisy _ 
bbored  respiration  :  violent  retelling,  and  purging:  in  2  mi'n>if«ii,  tetanic 
conTulsion,  nnd  in  4  mid.  death.  C^onviilalve  movements  of  llie  muK^les 
of  the  head  continued  for  several  minnlee  after  death. 
ExF&KmERT  74. 

StrycbnU  Sulph.  gr,  1-288  and  Nicotin  1^1-70  wmo  Injected  logeihiT 
Into  a  cat,  weighing  %  lbs.  ^  oz.  The  symptoms  were  the  same  as  va  the 
preceding  experiment.     Deiith  occurred  nt  5}  inlnittU!;. 

EXPEBIHKNT  76. 
auyehnia  Sulph- gr.  I-IBO  and  Nicotin  01.1-76  were  injected  together 
iilU)  A  cat.  weighing  8  lbs,  0  oz.  ^  ?fitn.,  the  cat  walked  around  tbe  room, 
Stftggl'ring:  extretnltiea  stiff;  respiration  slow  and  panting.  8  min.,  he 
hi;  molionloBSon  the  Bide,  but  was  ahlcio  more  slightly.  If  irritBled.  There 
was  marked  reBex  excitability.  Tbe  respiration  was  rapid  and  difficult.  <l 
■rfn..  Blight,  momentary,  clonic  convulsion.  The  respiration  now  heranie 
mon  and  more  feehlc  and  infrequent,  and  ceased  at  12  min'ittt. 
ExPKRt!«IINT  7(1. 

auyclinia  Sulph.  gr.  i-74  and  Nicotin  1711-40  v 
ioto  a  cut,  weighing  8J  lbs.  8  min..  he  run  aroui 
The  reaplralion  was  slow,  panting,  and  lubori.'d.  4  n 
■Me  occnghinally,  as  if  exhausted.  Convulsive  twitching  of  the  eare,  and 
violent  vomiting  nnd  retching,  now  commenced.  The  membmna  nleiitans 
waBdrswn.  5J  mm.,  be  lay  stretched  out,  motionless,  on  the  aide,  but  could 
walk,  though  with  great  difficulty,  when  disturbed.  9  mjn.,  clonic,  sue- 
by  tetanic,  ronvulsiona  set  in,  and  caused  denTh, 
ExpRRiMKN-r  77, 
Strychnia  Sulph.  gr.  1  -74  and  Nicotin  m  1  -30  were  injected  togctlier  into 
a  cat,  weighing  G  lbs.  0  07..  The  usual  difficulty  of  breathing,  vomiting, 
and  prualratloD,  ensued.  The  pupil  was  contracted.  At  6^  ifiin.,  feeble 
iconvnlsions  occurred,  lasted  }  minute,  and  were  succeeded  by  complete 
pamlyris,     Respiration  ceased  at  fl  mi'ivtr'.  ' 
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,  crying  nnxiously. 
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(87)  The  same  animal,  one  week  afterward,  received  Nicotin  tTtt-30. 
The  symptoms  were :  very  difficult  respiration ;  twitching  of  the  ears ; 
vomiting  and  purging ;  marked  prostration.  After  1^  hrs.,  the  animal 
began  to  recover. 

(88)  The  same  animal,  one  week  after  the  last  experiment,  received 
together  Strychnia  Sulph.  gr.  1-82  and  Nicotin  TTl  1-30.  After  1  miu., 
difficult  respiration,  and  twitching  of  the  ears.  3  min.^  violent  vomiting, 
purging,  and  urination.  The  animal  lay  over  on  the  side,  breathing 
very  noisily.     12  ?/*»».,  tetanic  convulsion,  and  death. 

C.    On  Babbits. 

I.  Minimum  Lethal  Dose  of  Strychnin  Sulph.  on  Rabbits. 

This  has  been  determined  by  Bennett,  as  regards  the  pure  alkaloid,  to 
be  1-288  of  a  grain  to  the  pound.  Of  course,  the  dose  of  the  sulphate  must 
be  proportionally  greater. 

II.  Minimum  Lethal  Dose  and  Physiological  efftct  of  Nicotin  on  Rabbits. 

The  minimum  fatal  dose  was  found  to  be  about  1-80  of  a  minim  to  the 
pound,  or  1-27  of  a  minim  to  a  rabbit  of  average  size  (3  lbs.).  The  essen- 
tial symptoms  caused  by  Nicotin,  as  in  the  cases  of  cats  and  rats,  are 
paralysis  and  convulsions,  with  profound  disturbance  of  respiration. 
Vomiting  does  not  occur;  purging  and  urination  are  not  as  common 
symptoms  as  they  arc  in  the  cat.  Rabbits  are  generally  killed  by  a  single 
convulsion,  whether  caused  by  Nicotin  or  Strychnia. 

Table  VI. 

Shoining  the  Effe-^ts  of  Various  Doses  of  Nicotin  on  Ji/tbbits,  and  Indicating 

the  Least  Fatal  Dose. 


<VMI'TOMS. 


>; 


80  !8  lb.  4»4  oz. 


90  Sib.  1.3   oz. 


91 


92 
93 


S 

"U 


1-flO     Recovery 


8  ft.  2     oz.      1-90     Recovery 


ft.  4Vi  OZ- 
ft.  I     oz. 


After  10  Mil n..  the  animal  was  Romewhat  lan- 
l^iild,  and  rcHted  at  lull  length.    I  hour^  perfect 
I  ,  recovery. 

l->4    I  Recovery . '    Temporary  weak  ness.    Contraction  of  the  pu- 

pll. 

After  10  min,  langruld.    After  20  min.^  drafirf^ed 

hinder  legs  somewhat  when  walking.    After  .W 

min..  ccaseil  to  drag  hinder  legs,  but  walked  a8 

If  they  were  somewhat  stiff.    Pupil  contracted. 

I    Temporary  prostration,  contraction  of  pupil. 

!    After  8  mi/i.,  languid.    The  posterior  extreml- 

,tle8  were  dragged  somewhat  in  walking,  then 

jwere   movetl  altogether,  as  if  they  were  stiff. 

Pupils  contracted.    15  mi'n.,  the  animal  moved 

around  in  a  small  circle.    There  were  Jerking 

movements  of  the  body,  which   lasted  a  few 

.seconds,  and  were  succeeded  by  extreme  pros- 

|tratlon,  without  actual  paralysis.  After  Vy  ruin., 

I  recovering. 


1-48 
l-l.-) 


Recovery. 
'Recovery. 
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(103)  The  same  animal*  8  days  after,  received  Strychnia  Sulphate  gr. 
1-192,  together  with  Nicotin  1TI1'50.  The  symptoms  were  the  same  as  in 
Experiment  100. 

EXPBKIMENTS  103,   104,   105. 

(103)  A  rabbit,  weighing  3  lbs.  5  oz.,  received  Nicotin  ltll-50,  with  the 
same  result  as  in  Experiment  100. 

(104)  The  same  animal,  8  days  after,  received  Strychnia  Sulph.  gr.  1-128, 
with  no  effect. 

(105)  Eight  days  afterwards,  the  two  doses  were  given  together,  with 
the  same  effect  as  when  the  Nicotin  was  given  alone. 

Experiments  106,  107,  108. 

(100)  A  rabbit,  weighing  3  lbs.  14J  oz.,  was  given  Nicotin  tTll-50,  with 
the  same  effect  as  in  Experiment  100. 

(107)  The  same  animal,  one  week  after,  was  given  Strychnia  Sulph.  gr. 
1-109,  with  no  effect. 

(108)  After  8  days,  the  two  doses  were  given  together,  and  produced 
prostration,  stiffness,  noisy  and  laliored  respiration,  with  increase  of  reflex 
excitability. 

Experiments  109.  110,  111. 

(109)  A  rabbit,  weighing  3  lbs.  14J  oz.,  received  Strychnia  Sulph.  gr. 
1-74.  In  15  mt 71.  was  accidentally  struck  by  a  door,  and  had  a  tetanic  con- 
vulsion.    28  min.     Perfect  recovery. 

(110)  The  same  rabbit,  8  days  afterwards,  received  Nicotin  gr.  1-35. 
3  min.,  stiffness  ;  difflcult  respiration.  15  min,,  limbs  almost  completely 
paralyzed.     IJ  hour,  recovery. 

(111)  The  same  rabbit,  after  an  interval  of  one  week,  received  the  two 
doses  combined.  After  2  min.,  walked  with  difficulty  ;  respiration  labored. 
10  min.,  sat  quiet,  quivering  occasionally.  35  min.,  tetanic  convulsion, 
and  death. 

Experiments  112,  113,  114. 

(112)  A  rsibbit,  weighing  Bibs,  llj  oz.,  received  Strychnia  Sulph.  gr. 
1-96,  alone,  and  with  no  result. 

(113)  The  same  animal,  7  days  afterwards,  received  Nicotin  TTll-'W. 
Marked  prostration  and  difficulty  in  breathing  resulted. 

(114)  After  an  interval  of  a  week,  the  two  doses  were  given  combined. 
In  addition  to  the  symptoms  mentioned  under  Experiment  113,  a  slight 
convulsion  occurred. 

Experiments  115,  116,  117. 

(115)  A  rabbit,  weighing  8  lbs.  11  oz.,  received  Strychnia  Sulph.  gr. 
1-82,  with  no  result. 

(116)  The  same  animal  received  Nicotin  TTll-^O,  with  the  same  results 
«8  in  Experiment  113. 

(117)  After  one  week,  the  two  doses  were  given  combined.     3  min.,  dif- 


Pupils  ei)nini(.'i(Ml  luicViimiugmeinbniiicdniwnovur  ihu cornea.  3Smrniji», 
Uc  BUggeivd  n  (nvt  steps,  full  on  llic  Me.  niiil  in  1^  min.  wnti  ^oixixl  wUli 
powerful  teliuiic  coiiviiUUititi,  wliiuli  u^nuioultHl  liTu  at  4  mi'n, 

BKFKIimKHT  IM. 

A  tlog,  wetgLtnf;  7  Ita,.  received  Strychnia  Bulpli.  gf.  l-Sa.  wiih  Nicnlin 
1tll-aOO.  1  inin.,  lutMimd  ruspirution.  T  miit.,  sliglit  convulsion.  7j 
min.,  Nicotiit  ITl  1-300  givon.  d  min.,  rospiraliou  Inborwl  nnd  Duisy. 
9inin,,  toUniucoQvulBioii,  lUniin..  Niouiin  1-8(MI  given.  Umin..  U'tniiir 
ooavulaion,  nnil  dcnth. 

£;xi-EBi»]fKT»  120.  127,  i2S. 

(136)  A  dog,  wuigliiDg  2  IIib.  10  ok.,  receivud  Stryuliiim  Sulph.  gr  1-W2. 
Tbo  syinp Wins  were  rigiiiiiy  of  ilio  limbs,  and  sligiit  iacioHsc  of  reBex 
(.•KcitAbiltly,  Iiwting  Lill  tlio  ^th  min. 

(1871  The  aamo  nnlmiil.  5  days  aflerHard.  received  Nicoliii  m  l-IW. 
The  syniptums  (wliicli  luniud  about  20  iniDutes)  wiire  alow,  labured  rispira 
Una,  Staggering  gftit,  vomiting,  sutivntiou,  coniracled  pupil. 

(laai  Tlie  snme  animal,  afVer  7  days,  received  llwj  two  drugs  togetlier. 
In  tbo  doees  di.-litlleit  aiNtvc,  Tlic  HyinptnniB  were  slow,  liilnircd  reapira- 
tton,  grt-at  weakneHs,  staggering  walk,  vomiling,  Balivatino,  cnntraL-tion  ol 
pupil;  stivers!  Blight  convulsinns  lietwecu  the  12th  and  IHtli  mini.  20 
milt.,  recovery. 

EXFBHIMEKTS  13!>,  190,  131, 

(latl)  A  dog,  weighing  7  lbs,,  received  Siryehnia  Sulph.  gr.  1-48,  li 
WftB  followed  by  stilfiieBB and  Increased  refles  excitability.  Wlien  Irritated, 
feeble  convDlslons  occurred. 

(I8O1  The  saoie  animal,  after  5  days,  reeuived  Nicotin  HI  1  200.  2 
mi*.,  respiration  very  difBcult :  gait  staggering.    7  min.,  purging  and 

TOtOltiDg. 

(181)  The  samu  animul,  7  days  aflcrwiirda,  received  the  doses,  detailed 
tnXxperimoiits  130  und  lAO,  combined,  3  rni't.,  dlttlciilt  respiration,  and 
ataggpring  gaii,  0  »ti*».,  vomiting :  grcnt  rigidity.  13  to  30  min..  Irregu- 
lar conTulflionc  oociirred  apoiitanoously ;  gradual  recovery. 

ExfKniHRHTK  132,  13»,  134. 

(139)  A  dog,  weighing;  5  lbs.  10  oz.,  received  Strychnia  (iiilph.  gr.  1-iM. 
IS  mfo.,  decid<'d  atiffnrss  and  ditHcidty  in  walking:  somewhat  labored 
fMpbntlon.    28ini'».,  recovering. 

(tSai  Tlic  same  nnlimil,  6  dayij  afterwards,  roroived  Nieutin  TIXl-SOO, 
with  tlie  same  ellect  as  in  Experimeol  lltO. 

(IIM)  The  same  animal,  T  days  afterwards,  ren-ivcd  Ibe  two  poison* 
•MKalrimtd  in  the  doses  detailed  above.    1^  min.,  difficult  rcspirslion.     7 
min..  stiffness.     8  nun.,   vomiting  ;   convulsive   move  111  en  If.      12   and  15 
Mm.,  irregular  CDUTulsioiis,     1)3  min..  recovering, 
nOO.  AMKR,  PK1I.08.  eOC,  XVI.  !)fl.  3ir 
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TI18  recorded  cawn  of  airjchnia  poiaouing  trenlcd  by  Tobntco  are  ex- 
tremely unaatiatncuiry.  If  ihpy  prove  anylbiog,  ii  is  merely  tliat  Tolwcco 
is  a  powernil  euietic. 

Haughtun'B  cxpcrltncatn  od  this  eulijcct  (mtlly  only  two  in  number) 
were  performed  \a  sutli  »n  unsdeniific  mnnoiT  ms  lo  lie  utterly  vulii«lMa. 

Wormley's  and  Rc^'ge'H  cxpoiimeniB  would  ceftainly  Bcem  conclusive, 
wurc  IV  mil  for  tlie  fact  iliut  the  dnxgt  were  ndiniitisiercd  by  Hie  muuib  : 
ihererore,  since  vumiliag  eo  gcncmlly  occurred,  we  oinaot  feul  crrtuin  tlMl 
the  tnliBCCo  inrusion  viae  ubaorbed  wilh  sufHcient  rapiUily,  or  in  safflcioDV 
■luaniity,  to  citbrt  any  possible  anUdoial  power. 

Prom  ihe  cx[>crimenis  givca  in  detail  In  the  preceding  pagea,  llie  follow 
lug  inferences  may,  I  think,  Mfisly  be  drawn  : 

1.  Strj-cboia  and  Nicotin  are  in  no  degree  antugunlatic  iwlBons. 

8.  Strychnia  iacreusca  Ibc  nonvulsivc  action,  aod  does  nol  dlminiab  the 
mof>r  {HtrHljElfi.  ofNicotin" 

a.  Niooiia  (wvnn  in  paralyzing  doeea)  increases  llie  ranvulsivn  action  of 
Mryclinist 

4.  Both  poisons  caus<-  di>jith  by  paralyzing  tbu  respiratory  ]ip|ianitUH. 
They  may  elTect  reBpiralion  in  difTcrenl  ways,  but  the  result  is  llie  same, 

3.  Animals  may  be  killcil  by  injecting  together  dosca  of  ibc  two  drugr, 
wlticfa.  singly,  are  not  foial.t 

Therv  is  no  reason  lo  sup|N)sc  thai  tbe  atiove  dedur.tlons  nrc  not  npplica- 
hlo  to  Ibc  hujuaii  anlraal.  The  gymptoius  of  ]Miisaning  by  ibe  iwo  drug* 
an  iduntlcol  in  man  and  the  lower  animals.  As  regards  Sirychnia,  ihia  Is 
loo  well  known  i<i  neetl  further  reriiark.  In  regard  lo  Nlcolin,  ii  is  only 
uecessary  to  rcrcr  the  tender  U>  the  recorded  cases  of  poisoning  by  tlial 
rtnig-S 

It  may  not  Ite  out  of  pinee  lo  niontion  Ihe  flut  ihul  exiwri mentation  baa 
proven  tliai  Nicotin  and  SlrycLnia  sbuw  a  remarkable  similarity  in  ibelr 
Snttmau  tuition  un  tlie  nervous  ■yatem,  b<ith  licing  excitants  of  ibe  sninal 

-K«wt  in,w,  w.w.Mi, «,  w,  «.iB,  «u,tB,  111.  lar,  wc. 

t  Kxn*.  «■,)«,«,  m,  tH,  III,  13).  131,  i<o,  lis,  ne. 

;BxH.i«.  Ill,  191, 1«,  OKI, 

Mil  A  man,  who  hod  awnllo wed  B  mouthful  of  tobaooo.  hvoume  siiililiinly  tinU 
QDnlplOtsly  piiriiJi/ttd ;  mni-uMoitJi  set  In;  Ihen  fomUtna  and  pneglna:  and  lie 
Ibwily  illHl  (if  exliiiUKtl.111.    (filOi.  Uc-tUal  Journal,  Vol.  I„  p.  Btl.) 

\tl  A.  man  rMclvixl  an  •'notnn  iif  an  Inrwlon  of  two  ounov^  of  tobaonn.  In 
aavanoralghlmliiulc,  helii'i'iiiii'' iiiik'nnd  tlupldi  hU  Bpoceli  was  InitlHtlnct : 
Wldbaoiiiiiiiliilnw!  of  piiilim  In  tliif  »l>diiMien  ami  head.  Tboro  wercMaraWiw 
»mtar».  OrElorthuunn^,  I  lien  if  Iln'  h^Hiy.  ThmD  nymptoina  War*  fiillnwed  tiy 
tth'tuw  pmlratioti,  ima  tlau;  InlmrUmi  brvalMua;  IhoD  by  coma.  »h1oh  lerml- 
nsUid  by  dHtth  olRhtKen  mlnulusHrt^r  llio  polaon  hud  boon  InjsetnJ.  IJhirtgniif. 
OtuMU  Mftl.  de  Pari*.  Nov.  IMI,  p.  Tn.) 

tX)  BtllM  tlvee  the  rollowlng  aymptuina  In  a  coao  of  polaonlnB  by  lobBCoo.  In 
tibP  peraoD  of  a  youns  wouihii:  Slow  rMpirntlon,  aoiua.  opl*tli-i(ono4,  with 
Slonla  «anvulalons  of  Lhp  cxlrfinltlm.  dllnlFd  pupllc,  ITVifTOp,  nnrl  slat,  Meit., 
Vol,  IV,  p.  sas.( 

(t)  A  man  -m  -ver  »  minnib.T-imt  i^onO.lnliiE  '01111'  loliflw-n.  „n  nuicli  I1..1 
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liruin.  Bu|>cnurly  it  iirmeute  n  largi-  iruRBvorae  lulierosiiy,  with  tho  kleral 
pirtiunB  well  tkflned,  but  uot  duttiiig»lt)li«d  tram  the  coat  iif  the  bemii- 
pliorea  an  ihn  mcdlGui  Hue.  Froiu  iu  latero-miperior  proiiiinenocs  Uei- 
lisDtla  UuwnwanlB  and  furwunts  on  uncli  side,  expanding  laiiimily  and  nar- 
rowing M  it  approaches  tlie  infurior  ourlkce.  Eacli  Uteral  iwrtian  In  aa|>a- 
rated  Trum  tliu  heinlsptien)  by  H  doup  flBsun,'.  iotu  which  a  protniucnt  r.roBi 
of  the  Iniera]  cranial  walls  projects.  This  crcet  commences  above,  nearly 
«a  the  plant  ur  the  BUfNiri'tr  wall,  uiid  uurvca  downwards  and  forwnrds  U 
bcinw  Uio  middle  i>f  the  cavity  whii^U  contiiiuc<l  Ihc  beniisphoros.  The 
inferiur  face  ol'  the  middle  region  of  the  brain  Ib  buunded  latemlly  bj 
the  prujectliig  masses  above  descrilKil.  posteriorly  by  Ilie  conatr 
rr<int  tif  Ibe  inediillu,  and  uoturiurly  by  a  Hlit;hl  cuntntL'tion  uiarliing  the 
boundary  of  the  hcniiBphurus.  lis  nnleriur  lateral  angles  are  c> 
iniou  fuBBH  of  the  cmulum,  whicli  I  did  not  elearoflbe  luatrix,  but  whlob 
■loDbtleas  gives  exit  to  the  foramina  ipKtnobrbilalt  and  rutuatlum.  Tho 
protuberance  which  (iccupiea  tlil^  roBBH  here,  includes  the  base  ur  thu  I 
geniintu  nerve.  A  short  distance  ]rast^'rior  \o  this  poaillon  on  the  inferior 
sldu  of  the  lalcrul  expansion  of  tho  middle  bruin,  is  the  eliglit  prujectiun 
which  oover?  the  cavilie'i  iif  the /o/'anttn  oealnuxl  the  foramen  lai-fr am 
pott«riu».  Between  tlicec  un  the  middle  line,  is  a  pair  of  lojigitudinal 
«lt)vniion<i  divided  by  a  median  longitudinal  depression.  Pus.oriDriy 
Ihcy  rise  fronj  ilie  transverse  cvnHtricUon  of  tbc  medulla:  anteriorly 
thay  terminate  rather  ahniplly,  the  one  lulf  al  a  point  anteri-i 
oiher.  This  assymmetry  is  found  in  the  oeseotis  basis  cranii,  and  ia 
not  dtle  to  accident.  This  median  ridge  is  sejiaratod  by  a  wide,  shallow 
ijoncavity  fhim  the  lateral  boiiler  on  each  side.  A  short  distance  an- 
terior to  the  foramen  aphtinoorbiiaU  is  a  small  fussa  which  I  hfvve  not 
explored,  but  which  is  the  opening  of  ibeforamta  opticam.  They  are  of 
•null  sixe.  inditnting  a  corresponding  character  for  the  optic  nerve. 

The  etrtbral  hMHi»pktr«*  are  relatively  and  absolutely  very  Boiall,  their 
tnediiU)  long  diameter  Iwing  one-fifteenth  the  total  length  of  the  slcull,  or 
ft  little  smaller  than  those  of  the  Uintalhtrivm  mirabile,  according  to  the 
Hpires  and  description  of  Harsh.  They  are  together  about  as  wide  ss  deep 
posiorlnrly,  but  both  dlamci«rs  diminish  rapidly  forwards,  the  vertical  ilie 
moot  rapidly.  Tlie  proHle  slopes  downwards  and  forwards  to  the  Imbo  nf 
the  broad  olfactory  peduncles.  There  are  no  convolutiojis  nor  any  decided 
indication  of  the  Sylvian  fissure,*  but  there  are  surface-cnslB  of  the  small 
ftrtories  tliat  raminod  in  the  dura  maicr.  Owing  to  the  prominence  for- 
wards of  the  inffrior  part  of  the  middle  brain,  but  a  small  part  of  the  in 
ftrior  surface  of  the  hemisphere  is  viBiblc.  The  olfactory  lobes  arc  the 
htrgcst  known  among  Mummatia,  and  greiilty  exceed  those  of  Uinlal/uritim, 
aa  described  by  Harsh,  and  even  those  of  OzyoTta.  Their  peduncle  is 
tratiBvecsely  oval  in  section,  and  is  directed  horizontally  forwards  for  n 

•  Pror.  Mnrth  (Amer.  Journ.  set.  Arts,  IS78.  p.  lufl)  bIoIbs  Hint  Imlh  cntivalu- 
lion*  andaSylvlan  nssure  are  prfwenl  In  UliUatkerlum.  TbeHp  luiscrilonB  ars 
out  }ii*uned  tay  bU  Ogurca,  nor  by  Ibe  proliably  tlmlLar  brain  or  Oiryiihodm. 
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two  typm,  I§  ilerivod  tVnm  ihc  ililt'creacc  in  their  infeiior  cunnci^tlnna.  One 
rhqU  urtlu  cMtraination  U  wsurud,  viz.:  tbat  tliie  region  1b  di>  |«n  of  the 
oarehral  heiuisplieres,  and  tliM  ll  is  entirely  uncuvcroa  hy  tlicni.  As  It  la 
nnl  tlin  mrebcliuw,  it  slnnds  Id  the  posiiiun  of  the  i-orporaqaAdriKHialDB. 
M  p(-rha[ie  the  posterior  pair  more  eHpccially.  As  liie  Iioniologiea  of  this 
rcgiiin  in  the  vertehmti.'  brain  arc  not  yci  dpiormined.  flirtlier  aiieiupta  Ui 
idenliry  UiIh  p»rt  or  it  in  tin?  Amblj/jio'ia  must  be  postponed  for  tha  pres- 
ent.  Thn  Btractnrc  is  in  anyevuni  entirely  ditlerent  from  Ihut  neen  in  uny 
Tocenl  Uammr'lui,  nr  in  any  Mnmnml  of  a  period  more  miHlern  thnn  the 
Eocene  pnrioil,  and  one  itiui  not  only  entitlee  these  animals  U>  a  posi- 
tion in  H  pecoiinr  onler,  but  niso  in  a  s|«<!iAl  divisiun  of  the  elnss. 
even  more  dislinet  Lbnn  those  l>a<4cd  by  Prof.  Owen  on  ihemodlflcationB  of 
tlie  structure  of  Ibe  brain.  The  homologicaof  tIieolliicti<ry  lobes  are  sim- 
ple, but  their  extent  and  form  reeemblet)  noUiiug  known  among  mam' 
malB.  even  far  exceeding  in  size  those  of  IHnUtlherium.  On  ttie  other 
hMid.  lliey  resemble  tliose  of  reptilen,  especially  of  the  lizards,  but  are 
IVH  deeply  bifimste  anteriorly  than  in  tiiem.  In  the  Ooryphodon  *U- 
ph^nlijpiu  Ihey  equul  in  lenglb  the  middle  hrain  andhemitiphoree  to- 
gether, and  their  tiulb  equate  the  lieniiHphcres  in  iraufiverBe  and  vertical 


The  nearest  approach  tu  the  form  of  the  bruin  in  the  Amblspoia,  is 
*een  In  thai  <>f  iIil'  Arcbirgoii  primtK'ii,  a  Creodont  which  represented 
the  Camifioni  in  Ibe  same  lower  Eocene  fnunn.  and  was  actually  asBO- 
idateil  with  Uvr/fp/ioiUfn,  in  France.  Tliis  brain  is  deM-ril)e<l  and  figured 
by  Pnrf.  OcrvalB,  Nour.  Arehives  ilu  MuM'-uui,  vi.,  IBTO.  ji.  150,  P!.  6  f. 
4i  who  notices  the  reiuerkahle  exposure  of  the  middle  bruin  or  corpora 
iinadrigcmina.  Among  Mainmaliit  of  later  ages  some  of  the  extinct 
Souih  American  Kdtntata,  present  the  greatest  reseniblancea,  allliougb 
•light  ones.  Among  these  may  be  ontit^^I  the  small  and  tmnsvcrse  cere, 
bellum,  and  especially  the  lateral  expansion  of  the  region  anterior  to  it. 
Ta  what  portion  of  the  bniin  tliia  expansion  belongs  Is  not  known,  but 
it  ia  Dot  unlike  tbe  lateral  muss  in  Oort/pfiminn,  aa.  e.  g..  in  Ibo  Eutahu 
wfWfn^'Qervaifl.  There  is,  however,  nottiing  exposed  on  the  superior 
■or&cc  in  the  Edentata  which  appeitrs  to  be  thu  middle  bruin  ;  hence  the 
dIflerencG  (him  the  brain  of  the  Amblypmla  iiivery  couaiderable. 

In  reviewing  the  evidence  bronght  togetiier  up  to  the  present  lime,  the 
writer  is  of  the  opinion  tijat  tlie  \^\ie  of  brain  shown  to  exist  in  the  Am- 
A(|i)M<{o,  and  Crtodonfi,  is  ns  distinct  from  tiiose  charaeierizJDg  the  pri- 
mal; divisions  of  the  Jfamntaliu,  as  Ibey  are  fl-om  ench  other:  and  that 
It  neconiiates  the  establishmonl  of  a  special  sub-close  for  their  recep- 
tion of  at  least  equal  rank  witli  the  groups  Oyrttutpkahi,  LinMiKtphala 
•ad  LgtiiMpliala.  This  may  be  called  ProUiutpKala.  with  the  following 
definition:  Cerebral  tiemispheres  smoiitli.  small,  leaving  not  only  the 
eorabellnm  but  the  middle  bmin  cxt>osed  behind,  and  contracting  into  the 

•KlgnpiMl  III  the  liopo.tinl  Mnmoir  of  Qerval",  .ilreudy  quoteil,  .Vouv.Ar.-li, 
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Cnryphodoii  elephantopUK  * 


Coryphodtra   elephantopus  i 


frind-iJudon  la  PalifontaloQy  p^ora  tht  Mattum  of  the  Sei-ond  (ItoUigieal 
Suixtjt  of  PennnghanM. 

By  C11AK1.B8  E,  Haij.. 
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OKNtra  EtiBTpTBRus. 

Eurypttirus ;  Dekfty,  Annnls  nt  thu  Lyceum  of  Nntuml  Ilistorv  of  New 
York,  I83n.  Vol.  I,  p.  87.1. 

The  geological  horixon  o(  Eury|it<'nts  hoa  hervtorore  Iwen  conflned  to 
Ifae  Walor-tlme  group,  in  ILo  Unittd  Stutes,  altliough  ihe  geiiiie  lias  been 
rec«nlly  discovered  In  ihe  English  coal  measurt'S. 

The  poeilion  of  the  Waler-lime  group  is  lietween  the  Onontlaga  salt 
group  and  the  Lower  Heldcrlwrg  group,  therefore  Upper  Silurian. 

The  Water-lime  group  in  Pennsylvaiiia  is  lilhologically  well  defined, 
bat  has  not  yet,  to  my  hnowledge,  furnished  a  siugle  specimen  of  Crus- 
tacea. Id  New  Toric  the  group  is  characleriEed  by  the  crtislaceanB 
EurypteruB,  Pterigolus  and  Ceraliocaris.* 

Behnictan. 
BurypteruB  Punuaylvanicus  (proviBional.  n.  sp.) 

In  Ihe  collection  of  18T4.  mudo  under  the  direction  of  Mr.  J,  F.  Carl], 
in  Vamuigo  Comiiy,  Po.,  a  perfei't  Imt  indistinct  carapace  of  an  Euryplerus 
waa  Ibiind  by  iiis  usaiatant  Mr   Hnii  h 

The  specimen  agrees  in  genera]  with  Eur\  |  tcrus  remipes  of  ilie  Waier- 
lime. 

Position  and  locality,  in  aandy  BliaU  overlying  u  soudatone,  which  Is 
«(iulv)ilent  to  the  Oarland  Conelomentte  at  Boolter  Farm,  Venango  Co. 
Pa. 

The  horizon  is  in  the  tronsilion  hi 
ifarout  und  the  lop  nf  the  Decmiaa. 


s  between  the  base  of  the  Carbon - 


Carbonifbbou«. 
Gem  us  EosYiTRRts, 
Sub-genus  Dolichuptcrus 
DollchoplerUB  MansHeldi.   (n 


Bp.) 


Carapace  semioral,  wider  titan  long,  indented  line  visible  along  the 
anterior  margin,  latuul  margins  nearly  straight  for  one-fourth  tlio  length, 
llien  evenly  rounded  ;  eyes  prominent,  kidney-form,  situated  a  liltle  for- 
ward of  the  centre  of  the  carapace  and  about  midway  hetween  a  medial 
line  and  the  lateral  margins. 

Body  eonvei,  the  middle  of  the  tUoras  slightly, wider  than  the  carapace, 
Icngtli  of  the  joinia  increasing  towards  the  lerminnl  spine-like  prolongation, 

•««e  N,  Y.  PBlreontoloKj-.  Vol.  III. 
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nnw  genentlly  ncrcpteJ,  Ilic  stin'a  beat  18  produced  by  llic  Oilling  t 
or  coniJutiAatioa  of  lliu  niiillL-r  uf  wliicU  its  niiiBs  is  ur'tiitHiM-il.     But  i 
of  Bolar  mdliition  uiil  nlso  the  mucUunical  equivalent  or  heal  are 
Wllfa  UiCBC  as  dittiL  it  may  l>e  easily  caleulali'd  tliat  a  Cfiatroctiun 
sun's  radius  aoiouiitln);  to  one  niile  in  40  yeuK  wuuld  he  Buffleient 
up  till!  pnnenl  supply  ciriicat,     Al  former  epochs,  when  Ihe  volume  wis 
greater  sdcI  Ihe  dtmsity  li»s,  s  more  rapid  t'ontmctloii  was  nvcessury  to 
keep  up  the  supply.     If  the  auji.  or  mlhur  the  solnr  system   originally 
existed  as  a  nebulous  mass,  witit  a  radius  equal  lo  half  the  disiauce  of  tbe 
nearest  lixucl  stars,  tba  lolal  amuunl  of  boat  genuratvd  by  contracting 
prucnt  diinKnsiona  wiiuld  have  kept  up  a  sn])ply,  equal  to  that  nov 
pCDseit,  for  aliout  20  railUoos  of  yean.    This  period,  it  will  he  obsem 
includes  the  entire  pliysiciU  history  of  the  solar  system,  from  Neptune  dowal 
lo  Mercury.    It  must  be  liable  however,  to  couuiilerable  uncertainly,  as 
nasunirs  the  radiation  of  heat  to  have  been  uniform, 

Befurt?  Htlenip;ing  a  compitriaon  belwcen  the  ages  of  Ihe  sun  and  eertaln 
of  the  fixed  stnrs  It  should  lie  premised  that  from  the  epoch  of  incipient 
solidiHeaiiun.  or  rallier  of  incipient  transition  from  the  gaseous  to  the  liquid 
(hnn,  llie  quantity  of  motion  in  lUe  contmcling  mass,  and  consequently  tbe 
amount  of  radiant  heat,  must  gradually  diminish.  Many  of  the  nebuiR 
anil  some  of  ihe  dxcd  siars  have  not  reached  this  epoch  ;  while  the 
Cygnt,  and  the  compunion  of  Slrius,  as  will  bo  shown  herealler.  Iiave^i 
lohably  passed  U.     Our  first  comparison  will  be  that  of 

Thb  Sou  and  Alfua  Centauri. 
mponent  of  tbe  double  star  Alpha  Centauri  is  of  the  flrat  | 
smiitler  oiie.  of  tbe  secimd.     Tlie  color  ol  both  has  b 
9  ae  dark  orange.     According  to  Hind,*tlie  system  completes  ■ 
inatmut  lis  centre  of  gravity  iuSri  years  -,  the  mean  ilisianco  between  1 
mponents  being  23.49  times  the  radius  of  tbe  earth's  orbit — aomowhtt  | 

n  tbe  distance  of  Uranus  fVom  tbe  sun, 
II  the  flKedBtars  whose  distances  haveiwen  measured.  Alpha  Cenlauilf 
Its  annual  parallax  is  ,Vo'<i  lbs  of  a  second,  wbidtif 
jiotids  to  a  distance  TSS6  times  that  of  Nepiune  rw>m  the  t 
jroompletely  isuUied  in  space  is  our  planetary  system, 
^e  apparent  magnitude  of  Alpha  Cenlaurl  is  greater  tlian  that  of  asffl 
^  In  the  Northern  Ilemlapberc  ;  and  of  those  South  of  the  equator  bnl^ 
A  in  our  latitude,  Slrius  alone  surpasses  it  ta  splendor. 
J  thenme  with  lliat  of  the  sun  ;f  while  tlie  Intrinsic  light  and  heat  of 
im  are  nearly  three  times  greater.     It  may  be  inferred  from  these 
t  tbe  sun  has  proliubly  passed  tbe  epoch  uf  greatest  heat,  and  that 
lor  advanced  in  its  physical  history,  or,  In  other  words,  is  an  older.J 
a  Alpha  Centauri. 

Mthly  Nolloes  or  the  R.  A.  i.    for  Janoary,  im.   Tlioie  c 
'  Illy  Crom  Ihoae  (inivlnUBly  fmind . 


a  larger  c 
bitiido:  th 


The  uiDual  pantiaz  of  61  (  ygai  is  ,Y«  ths  of  a  eeconil.  which  cor-  \ 
responds  to  a  distance  448,000  linifs  Ihitl  of  the  eurth  fVnni  the  snn. 
magnitude!  of  the  componeala  Arc  r.)  nml  H  ;  Iheir  distance  from  ««ch  oUw  I 
ia  45  timea  the  radius  of  the  enrth  b  orbit;  their  period,  aboul  500  youi;  J 
and  the  sum  of  their  masses,  nitlii^r  more  than  one  tliird  of  the  suoi  | 
mass.     They  have  the  same  ool.ir  ~»  gulden  yellow. 

The  mass  of  the  larger  compimpiit  of  RI  Cygiii  may  be  taken  ai 
of  the  sun's  maas.  According  m  ihf  CBiimate  of  Sir  William  IlGraclielUit 
light  of  an  average  star  of  the  ri  r$t  nuigiiitude  is  00  times  that  of  a  «ai  of 
the  fifth,  or  about  76  timet  thai  ot  the  .  :ct  omponenl  of  01  Cygni.  The 
intrinsic  light  of  the  prindpat  [ntmbcr  of  Alplm  Centauri  being  iwiw 
that  of  the  BunandTSlimea  tliiit  of  A,  61  Cygni,  we  obtain  the  following 
relations  : 

Kun.  A.SICypiL 

Burfkce,  (densities  equal;) 3  1 

Uass 5  1 

Intrinsic  light 9^  ]. 

These  aumbert  seem  to  indicate  that  OL  Cygni  la  tkitheradnnoed  thu 
the  sun  Id  its  physical  history. 

SiRIDS. 

"  It  has  been  long  acknowledged,  "says  Humboldt,  "  that  of  all  the  bil^ 

i-st  luminous  flved  siftrs  of  heaven,  Sirius  lakes  the  flrat  and  most  importMl 
[iliicc,  ill)  li;f!s  ill  a  ctir'ini)logLail  jwHnt  of  view,  than  through  its  historical 
iissiioiiiUon  with  the  cnrliesi  development  of  humitn  civilization  in  the  val- 
ley of  lliu  Nile."  The  recent  discovery  of  its  binary  character,  together 
with  (lie  dc-terminaliiHi  of  its  jiamllftX,  mass,  motion,  and  coDStitueul  ele- 
ments, huve  greiitly  enlmnceil  the  inten'xt  with  which  Ibis  star  is  reganied 
liy  tlic  M-ientilic  public.  From  Hie  meridian  altitudes  of  Sirius.  as  ob^rved 
by  Sir  TliomiLB  Maclcar,  at  llic  ('ape  of  Good  Hope  during  the  yean  1S36 
and  18,17,  Dr.  ('yUleii,  of  Pulkowa,  has  found  its  annual  parallax  tobe^Vg^ 
(lis  of  )i  second,  which  corn'<i|ionds  to  a  dislunce  1,068,700  times  thai 
of  the  sun  Trom  Hie  earth.  The  liirht  or  this  star  is  therefore  16  years  in 
reaching  us. 

The  orbil  of  this  biiiiiry  system  has  been  computed  by  Dr.  Auwers,  who 
finds  the  iicriod  of  ri' volution  to  be  40  years  and  146  days  ;  the  semi-siis 
major,  :t7  times  the  distance  of  iliecarlh  fromthesun;  and  the  eccenlridty, 
(1. 6 1 J «.— somewhat  greater  than  that  of  Fays's  comet.  The  mass  of  the 
companion  is  half  (hat  of  (lie  principal  slikr  ;  or  more  accurately,  the  mass 
of  Sirius  is  13.70,  ami  that  of  the  It-lescopic  star,  0.71,  the  mass  of  the  sun 
lieing  unity.  According  to  tlie  pliotomctricnl  experiments  of  Sir  John 
Herschel,  Uic  light  reci^ived  from  Sirius  exceeds  that  of  Alpha  C'enUuri  in 
the  ratio  of  2,5  to  0.  Comimrinir,  therefore,  the  distances  of  the  two  atari, 
we  find  the  intrinsic  li.L;hl  of  Siriiia  to  be  »3  limes  that  of  Alpha  Cenlauri. 
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or  27a  times  lliat  of  the  sun.  The  relative  quantity  of  lioal  emitted  by  Hip 
different  tfodies  may  be  assumed  to  liave  the  sa.iae  ratio. 

Bat  wliile  the  maaa  Hud  distance  of  Biriua  liave  been  asterti^ncd  within 
modf^rnte  llmiu  of  error,  tlie  degree  of  iu  condeosaiion,  as  compared  with 
that  of  tlie  SHU,  is  silll  undt-'termincd.  On  the  hypothesis  uf  equal  density 
the  liglit  omitted  fl^ni  the  sun  would  be  but  i>,  th  part  of  thnt  radi 
Ated  ^m  an  equal  portion  of  Uie  star's  stirfoce.  But,  if  equal  arcit«  of 
(be  two  liodica  aSbrd  eijual  quantilleB  of  light,  then  the  volume  of  Siriusi" 
4H1  tilnes  tliat  uf  llie  BUn.  and  the  mean  density  of  the  latUT  in  Haa  times 
tiMt  of  tlie  furaii-r.  It  seema  probalile,  therefore,  that  the  principal  com- 
poaont  has  still  chicBj,  if  not  entirely,  a  gaseoas  constitution. 

As  the  light  of  Sirlus,  according  to  Sir  John  Herschel,  ia  334  times  that 
«f  an  average  star  of  the  sixth  magnitude,  and  as  the  satellite  discovered  by 
Clarke  Is  of  the  ninth  or  tenth  magnitude,  the  light  of  the  latter  must  be 
much  less  than  one  thousandth  part  of  that  received  tYom  the  principal  star. 
But  ucvording  to  Auwers  the  muss  of  the  Icm  component  is  equal  to  half 
that  ol  the  greater.  Is  it  possible  to  explain  these  icmarkable  liicis  on  the 
theory  tlrni  the  two  bodies  had  a  shnultaneuus  origin  in  the  same  nebula, 
or  haa  their  present  proximity  resulted  from  the  proper  motions  of  two  orig 
inally  inilejiendenl  stars? 

The  conclusions  apparently  sustained  by  the  facts  here  considered  may  l>e 
•umnmriieil  aa  follows ; 

(I.)  The  history  of  the  solarsystem  is  comprised  within  twenty  or  thirty 
millions  of  years. 

{2.)  From  the  fact  of  the  larger  component  uf  Alpha  Centaur!  radiates 
(wice  as  much  light  as  the  sun  while  the  mass  of  the  former  is  hit  than 
thnt  of  the  latter,  we  infer  the  probability  that  our  solar  system  is  the  more 
mdvanced  in  Its  physical  history. 

(3.)  61  Cygni  seems  to  have  reached  a  greater  degree  of  condensation 
th&u  the  BUD,  since,  on  the  hypothesis  of  equal  density,  the  surface  of  the 
larger  member  is  one  third  that  of  the  sun,  while  the  lolriosic  light  is  less 
than  one  ninth. 

(t)  The  companion  of  Sirius  appears  lo  have  reaclLed  a  stage  of  greater 
maturity  than  the  sun.  while  the  contrary  seems  to  be  true  In  regard  to  the 
prjacipnl  star. 

BtjOOMiNOTON.  Ikdiasa,  March  26,   1B77. 
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THE    TIMi:CLA    LANGUAGE. 

Bt  Albeht  S.  Qat8chkt, 

(fi«ad  be/ort  tht  Am«>-Ua,.  PhiUiophital  Socittg,   Afrit  «.  18T7.) 

Tbe  science  of  linguisUo^,  t:l"iti<^%  or  as  il  wag  ai  first  nllod,  of  Domi«r- 
»tlve  philology,  ie  of  very  mi  m  iliHe.  Clasaicnl  uttquitjr  igoon-d  it  and 
it  became  a.  acienceonlf  tlinni^li  Ibc  introduction  of  Sanacril  inlollit  cir- 
cle of  those  time-honared  liitii;iiiv<!es,  of  which  the  Muily  was  cniuiitlered  of 
importiuice.  Modern  geo)ri':<!>)i,v,  tiislory,  archfpology  and  elhnok^  thcfl 
ftvnilod  themselvcg  con»ci<iitiiiiis)y  tu  '  ith  glgnitl  success  of  Uii*  M» 
holp.  One  of  the  greatcBt  tiiiiiii|iliB  ohlained  by  linguistics  is  Ibe  discloaaiv 
of  the  primordial  social  Htli>^  ufllic  Semitic  race  and  of  our  remoteHI  Indo- 
European  ancestore.  Undoui'icdly  the  antiquity  uf  the  two  American  coo- 
tinentB  could  be  disclosed  liy  itiilous  scientisis  Id  tbe  same  manner,  that  ii, 
by  coraparotive  researches  <ia  tli<.*1r  languages,  if  reliable  material  is  pre- 
Tiously  collected  to  a  sufflciciii  iiiuount,  bo  that  the  linguist  cnn  light  bit 
torch  and  proceed  smoothly  tiU^oi:  ilio  oihnological  pathway  of  inquiry. 

To  similar  researches  I  Intriul  to  l\irnlsh  a  small  contribution  by  pub- 
lishing some  notices  on  the  TijLiui.'Uit  lungiiuge.  nhich  is  perhaps  Ibai  idiom 
spoken  within  the  present  Imuniliiry  of  the  Union  in  wiiich  tbe  oldw 
writings  of  some  exient  h&ve  hcon  pnblislied.  As  a  nation,  the  Ploridiin 
Timucuas  are  now  extiacl.  I>ut  their  idiom  is  preserved  in  a  shape  which 
promises  the  possibility  of  Its  total  restoration, 

ll[^TOH1t■AT.    AND    EtHKOLOOICAI.    ReUABKS. 

Ai  llii'  time  rif  iis  iliacovory  ilic  Floriiliiin  peninsulii  wjis  intiabiled  liv 
fiiiir  priiu-iiml  :iiul  ii  iiiiml«'v  of  minor  nntions,  cngn^icd  in  oniintial  war 
fiiri'  amiiii!.'  tln'mwlves.  The  A]>ti1iitiiP3  dwelt  from  the  Suwannee  River 
iluwn  t<>  Tiitii|ui  l!:iy  ;  the  siiiithwcBrcrn  coasi  wns  held  by  the  ferorioaj 
(:ri|ii<iuH,  lilt'  soul1i('iistL-ni  purls  iirul  the  llaliaiiia  Islnnds  by  the  Tegestas. 
while  n»tii>n4  s]H.Ml(ini:  Tiiiuiciiit  iliiilccts  <i\1Hi(leil  from  the  neigbl<orho(Ki 
o|'  V,n]w  C'lifuiveriil  In  llic  mcmlh  of  St.  John's  Itiver  and  occupied  many 

To  avoid  i:rrors  we  must  iiirefiilly  dislinguinb  liutwcen  the  three  areas  of 
lei  rilEiry  to  which  (he  name  Timuciia  \n  at  present  applied, 

FiW,  we  hiivi'tlKTiireaorilie  original  Timucuatri))c  and  of  its  dialect, 
mound  ^iim  Augustine.     Il  is  called  liy  the  early  wriicrH  "  Provincia  limu- 

.V(v.n<%,  v,->:  have  the-  ure.i  of  ii  common  wealth  of  vu^sal- chiefs  ccniral- 
ir.ed  under  one  mon:in-li,  of  whicli  Ihu  aliovu  Tin)u<'uii  lril>e  formed  a  iior- 

linn,  iinil  was  probnldy  its  nii>fil  powerflil  itarl.  For  wHut  of  anotlier  his- 
Icirioitl  or  more  com  p  relic  nsivc  name  this  olignreliic  common  wealth  or 
inoniircliy  was  called  by  tlie  same  niimc  of  Timucun. 

Thiriilji.  wc  liave  llie  ari'ii  ol'  the  l<in-juii;ie  eti'ck.  to  which  tlie  diiiecl  of 
tlie  Timufiui  Iribe  lielonged.     Tliis  nren  lias  prob.ilily  cxtendml  far  l>eyond 
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oblef,  Urrjp 

GtKirg?  seems  to  Uavc  been  s 

chroniclers,  tftinn  i 


the  limits  iir  llie  Timutiun  innnoreliy,  liui  nt  the  present  time  ii  ia  ni 
ailile  In  stale  it«  rlDiitain  even  !)j  »  rougL  iipproNimtiiiuji. 

Tlio  iiatDL'  1b  writtun  liy  Die  SpiuiUli  cliri>it1ck-n  TlmngiiK,  Tlmui 
■nucaa,  TiiniinciL;  liy  FroDch  Hulliora  Tliimagonn:  by  the  Ba);liBli  TomooonA 
AUmucn.  ami  ooutains  the  word  atimnqun,  wbicli  occurs  in  I'nn 
t  I.  in  thi'  ConreMlomtrlo,  un  iwge  305,  Dieaaiiig  IitA,  ruUr. 

In  tlie  MXtCi-oth  century  lUe  native  populnticin  iif  nortbenalcrn  Klnrldl 
WM  gi>vcnic(l  liy  tmiill  cliieb.  CHPh  of  them  ruliiij;  iviUi  absolaiu  powet 
orer  one  ur  a  tvw  wttlemcnls  Inid  out  in  Ilie  Blutpe  of  corntlH,  Tht^so  dim^ 
InuUre  princes  (or  wtnta,  hulaU)  depomlcd  fVom  a  monarch  in  tli( 
manner  as  the  vAsaals  uf  mudiKval  times  deiwndcd  of  Iheirsuzerain  ii 
lord.  Ti>  jndge  from  Ilie  numerous  revolts  agninsl  their  xupremacy,  Hvi 
rule  of  till?  Timucun  siixemiti  miisl  bnva  been  rathur  ilesimiic  anil  t 
Ukry.  His  title  wns  I'nmcussi,  ami,  when  spoken  of  in  bis  <iunlity  hs  wu 
i  metiointi  war.  His  resideniie  on  La 
iimnry  ;  the  nanie  given  for  It  liy  t 
sinipij'  incitna  "my  country.'*  and  wtiei 
used  fbr  tlic  King  hiniMlf  it  Is  ahbrcviatcd  from  Pararuui  i'tinn. 

We  are  infoTmed  by  Barcia  ( Eatai/o.  puge  48|  iliat  al  tlie  time  of  IWiU 
Lnudonni^re's  cxpeiliiion,  in  15(14,  forty  vossal^chietkolicyed  ihcu 
of  this  ruler.  The  tritie  or  |irovince  of  the  Tiiuagua  was  then  ii;overned 
by  the  Cncicjue  Mnlluve.  and  the  natives  represented  his  territory  in  l>c  rich 
in  precious  melaU.  Mollnve  nas  tlie  vassal  of  n  mighty  king,  of  wliose 
real  name  we  arc  not  itppriied,  though  his  title  is  given  as  Olata  Otiiia.  in  J' 
Spftnlsh  "Scfior  de  muclius  Sefioriw."  This  monarch  wielded  his  sceptna 
over  forty  sub-chiefs,  and  the  names  of  the  moat  itowerfUl  of  them  aiwfl 
given  lis  Chadeca,  ChiUio,  Eclionobio,  Enacapen,  Calanio,  Anacliatugiut, 
Uvltaquc.  Anpicya,  .Uocoijii.  A  chief  named  Potano-u  was  then  rebelling 
against  tlio  Olata  Otina.  who  was  hitoself  warring  against  anoihcr  mon- 
arch. Soturlbn.  tbi'  commander  of  thirty  caciques  or  aub-chlcf!),  and  waa 
forced  by  him  to  n  disasti'ous  and  sudden  retreat. 

The  following  local  names  were  coUeclod  from  various  si 
tliough  I  I'linnot  vouch  for  lliu  corrncinEss  of  their  orthogmpliy,  1  IteileTf  ] 
all  of  Ihi-m  contain  wonls  fVum  the  Timucua  language  ■  [hirn,  Potano, 
C/koiupalka,  Caliquta,  Naprlttea,  Il'ip'tliii/a,  AxUU  (.Atiila),  Salaioatolo, 
JJoKfit.  Ti'rahka,  Ala^hwi  (Laehwi)  :  and  two  river  names;  AgvOa 
(redd,  vine).  Ajiiao  hibita  ihiriro  (river  of  small  acorns).  Fallier  Fr.  Par- 
i^a  quotes  Ihe  pruvinci's  of  ifxeama,  Ilufi.  Timucua,  Potano  and  llw'| 
••  Fn^li-v^'ilf-Ditlrid."  The  westernmosl  town  of  the  Timuciie 
border  of  the  Apalacbc  country  Is  given  na  AiHu.  Ihc  eiistcrnmnel  of  llw| 
Apalnches  being  IbiUiehteo. 

Wiiile  it  is  dilBcuil  or  inii>os8iblr  for  topogmplicrs  of  our  time  to  lucalvf 
on  onr  present  uwpa  most  of  Ibe  Floriduin  plactis  mentioned  li 
,    Lcenth  anil  scvcnieenih  ceniuriea,  it  Is  on  the  other  side  apparent  that  mnuyl 
ll  names  surviving  at  the  preaent  lime  are  of  Indian  origin,  and  tl 
VOblaining  a  siifflcient  knowh'dge  of  llie  Timurun  loiigue  we  iiiil 
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hli  writingB  were  prinie<l  iliere,  cnrreciod  and  revised  the  proor  iheeu. 
The  Spanish  version  is  neiilier  verbal  nor  fHltbful,  ofU<u  half.  oOen 
twice  M  long  aa  llie  Timucua  text,  nnd  very  fre<nienll;'  misleads  tUe  »tudi- 
uu*  reader.  Hence  tbc  utmost  eautiou  musi  be  used  iii  nuking  researches 
;m  tlie  idiom. 

la  spiio  of  all  tliese  iiuperfeciiona,  Purejn's  Toiiimes  arc  the  mo»t  pre- 
doua  relies  of  Floridiiin  antiquity.  Tbe  Icxta  often  make  two  vocables  out 
me.  or  orronoulisly  combine  two  dlstSnel  ones  "mlo  nne  ;  but  soon  the 
Stodent  becomes  aeeustonied  to  this  enprlce  and  enabled  to  rtghteu  the  or- 
thogmphy  liimself  Tbe  books  and  titles  are  minutely  described  by  Mr. 
B.  Bmitb  in  New  York  HwUiricnl  Mngaxine.  18.^9  and  1*M)0,  and  on  pitgie 
3.  uf  tbe  volume  of  1858  be  gives  also  some  eighty  Timucun  words,  mainiy 
(hini  the  Cnnfeasionario,  with  their  meanings.  For  the  correi^tness  "f 
•ome  of  them  1  am  imalile  lo  vouch.  The  Tinqiut  langusge  mentioned  by 
Lndewig  (Liieraiure  of  Am.  L.  t,  is  a  blundt'r.  instead  of  ilie  correct  form 

Phoubtic  Ei,euenti>. 

Tlniueua  syllables  are  composed  from  single  phonetic  elements  with  re- 
markable simplicity.  Tbey  either  consist  of  a  vowel  only  or  more  gencmlly 
oTaconsouant  followed  by  a  vowel,  and  syllables  terminating  in  an  >.  anaaai 
or  other  consonant  arc  of  rare  occurrence  [Mbiiattii,  mantn  i.  Tbe  language 
has  a  quite  numerous  and  complete  series  of  sounds,  and  since  Pareja  does 
not  use  any  diacritical  marks  on  bis  Spanish  letters,  we  might  infer  tlial  it 
had  about  aa  many  sounds  as  the  Spanish  alphabet,  omitting  the  It,  x,  t 
and  j.  D  and  g  are  scarce  and  of  diphthongs  none  existed,  excepting  per. 
hapt  uu,  The  h  probatdy  remained  silent  in  most  words  where  we  find  it. 
ftnd  itauds  tliere  only  to  indicate  hiatus  of  two  vowels  :  tehiiite  for  (s-autf, 
AoAons  for  bo-ono,  and  was  equally  silent  at  the  beginning  of  words  : 
habotota;  haehiban-i  (rrcqucnlly  written  'icht'boiio).  There  was  only  one 
ital  ek  (our  irht  standing  either  for  left  or  for  the  sofrer  ifiA.  Qu  or  g  is 
oarh;  tbe  ;u  or  English  <r,  so  frequently  occurring  in  Indian  languages 
tnuiscribod  by  Spaniards,  does  not  occur  here.  Unrorlunateiy  the  "Artt" 
of  Pareja,  which  alone  could  inform  us  of  his  mode  of  iransliieratioQ  au- 
thenlicnlly.  is  lost,  perhaps  forever,  but  (him  what  we  have  wc  may  safely 
conclude  that  no  clicks,  very  rough  guttural  sounds  or  jaw-breaking  clus- 
tetii  of  consonants  entered  into  the  structure  of  this  remarkably  sonorous 
Idiom,  which  possessed  the  following  twenty-one  articulations  : 
VinceU :  u,  o,  a,  e,  i. 
Contonant*:   k,  g,  t,  d,  p,  b.  tcii,  f,  h.  y,  s,  v.  m.  n,  r.  f. 

In  vorallsm  the  nearest  approximation  lii  Timucun  is  made  by  some 
Polynesian  tongues,  f.  i.,  thatof  tbe  Sandwich  Islands,  by  the  Matlaltiiinca 
or  Pirinda  of  Micboaean  and  by  the  Tonto,  sgmkcn  on  middle  Gila  River, 
Arizona.  Perhaps  one-third  of  all  words  begin  with  vowels.  The  miwl 
frequent  initial  cimaonants  ore  k.  n,  m,  p.  R  and  some  other  consonants 
not  begin  any  words,  and  It  is  somewhat  doubtful  if  this  r  is  our  rolling 
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to  the  ubiquitous  article-pronoun  of  the  Ch&hta  language.  Frequently 
other  postpositions  are  placed  between  -ma  and  the  word-stem,  or  after  -ma 
as  final  syllables. 

Other  postpositions  frequently  occurring  in  the  Tiiuucua  noun  are  :  co^ 
-coco,  -ke,  -la,  -le,  -leta,  -leke  (-leqe),  -ni,  -no,  -si,  -so,  -ta,  -te,  -ti,  etc. 

The  demonstrative  particle  na  is  employed  in  many  different  ways. 
When  placed  before  the  noun,  it  serves  as  a  definite  article  ;  when  suffixed 
to  it  is  the  possessive  pronoun  *'  my,  mine.*'  Owing  to  the  indistinct  pronun- 
ciation of  unaccented  vowels,  which  we  observe  sometimes  in  Pareja's  texts, 
na  appears  also  under  the  shape  of  ne,  nu  ;  na  enters  into  the  compo- 
sition of  the  pronoun  rtiio,  "  somebody,  something,  some  one,  one."  ^t  in 
ni  iikisama  means  **me;'*  these  words  signify  my  father,  and  a  literal 
translation  would  render  them  by  **the  one,  who  procreated  me."  Ki  is 
here  the  radical  syllable  In  his  Catechism,  page  18,  Pareja  gives  the  series 
of  ordinal  numbers  which  unfortunately  runs  no  further  than  to  seven  :  If  a 
is  prefixed  to  each  of  them  as  the  definite  article,  and  the  ending-mtma  is 
the  possessive  pronoun  of  the  third  i)er8on  singular  :  hi%,  her,  its. 

Ga  rdinals :  Ordina  Is  : 

mine  1  minecotamano,  kibema 

yucha  2  na  yuchamima 

hapu  8  na  hapumima 

cheketa  4  na  cheketamima 

mama  5  na  maruamima 

marcka  6  na  marekamima 

pikicha  7  na  pikichamima 

piqinahu  8  na  piqinahumima 

peqecheqcta  9  na  peqecheqetamima 

tuma  10  na  tumamima 

yahagala  11 

iuchaagala  12 

hapuangala  13 

chequetangala  14 

ero  tuma  yucho  21 

tuma  hapu  30 

tumacheqetama  40 

itumacheqetoqe  marua  45 

ero  chupiaco  iuchaagala  12,000 

In  this  series  many  terms  are  ending  in  -a  ;  four  is  formed  from  two,  rha, 
«;/*«  appearing  in  both,  and  ke  in  "four"  being  an  additive  particle  "to- 
gether." We  Ciinnot  decide  as  yet  if  the  series  is  based  on  the  quinary  or 
simply  on  the  decimal  system  of  counting. 

We  often  find  appended  to  nouns,  especially  to  substantives  borrowed 
from  the  Spanish,  the  suffix -mu^no,  -nitno.  Mueno  means  "  the  name, " 
or  "to  name,  to  call"  and  composes  terms  like  muen^Ute  is  called,  haehi- 
buenn,    hachimueno    "which   thing?  which"?    what?"    (literally:   which 
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-Mtiuf  forms  oiUBaUvt  verbs ;  ituhu  to  pray  over,  i-nchiuit,  bewitcli : 
ilatni-khaue  mobi  (hot  Did  you  ordur  (Uie  siircercrt  lo  pray  over  (som** 
Lbii)g)t 

UtaAaua  involves  ilie  Mm  of  duty,  or  obligfttiun  :  bahono-Utnhime  uiuat 
be  buliuvcil;  yaUiui-ittahitut  must  lie  uliaervui), 

■to,-tota,-*ola  Intensify  iLo  meuiiin;*  ol'  tliu  transitiva  verbal  tinse  to 
wbicik  they  Are  appended  itnd  nbo  Tonu  tnusailve  vurlis :  Uuhnsobi  chuf 
did  yoa  ruilly  liewiicbT 

•tnoMa  mouna  to  dusirc.  wish  for ;.  incorporatud  into  verlw  It  form^  littid- 


inot  b«  given  yet.  but  audi  elements  or 
t  be  recurring  in  moat  verba,  are,  when 


Pull  partiUigras  of  lliu  verb  uai 
vcrlntl  conjugation  which  seem  ti 
Hlililicd  to  the  verb  rno,  to  apeak  : 

nl  inula    I  speak. 
dij  mo    ihou  a|KAkeBt, 
oque  mo     hu,  shu  speaks, 
ocure  moke    tUfy  simak. 
clii  niolii    thou  didst  speak, 
moniute    B|>eaking. 
Tiie  pal'licle  or  sign  of  Ihe  pretitrlt  is  -hi-,  -vi.. 
Some  persuuul  pronouns  used  Itere  are  umilar  In  form  lo  iUl-  posses- 
•ivoe,  which  are  not  prefixed,  but  constaolly  suffixed  to  nouns  . 
ItJna    my  father, 
itaye    thy'  father. 
itimima    his,  her  father. 
itinica    our  &ther. 
ilayake    your  fBtl\er. 
itimililama    their  father 
To  Ihis  table  must  he  added  a  variety  of  inclusive,  exclusive  and  dual 
forms  for  the  flrst  person  of  the  plural  : 

ourhther:  itinicale,  Itinicano,  Itimlle,  heca  itimile,  hcca  itinica. 
Ailjectivea,  when  uai>d  in  an  attributive  and  not  in  a  predicative  seme, 
are  placed  afWr  Ihu  substantive  wlilch  they  qualify.     The  direct  and  the 
indtrevt  object  of  the  verb  is  very  frequently  placed  at  the  heail  of  the  sen- 
tence. 

Sklectkd  Texts. 
To  enable  students  of  American  languages  to  judge  for  themselves  of 
the  nature  of  Tiniuuua,  I  insert  a  series  of  texts  which  I  have  taken  from 
the  most  interesting  parts,  linguistically  and  othnologically  considered,  of 
tlitwe  wTiiingaofPareja  which  I  have  had  the  good  fortune  to  consult.  To 
one  series  of  questions  I  add  the  Spanish  version  of  tiie  original,  to  the 
others  the  English  iranslalion  of  the  Spanish  version. 

For  tlie  old-fashioned,  initial  y  of  the  Spanisli  and  Timucua  text  t  have 
suh»tltul«d  the  i,  to  which  it  is  equivalent. 

Ttrmt  ofkinthip  and  gentalugit*. 

Par^a  givca  several  series  of  terras  used  in  his  time  for  the  jiedlgrtft  and 

i!iMMof  the  nnbilliy  and  the  [teople,  whicli  evidently  are  of  toiemic  origin  ; 
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despues  sieinpre  Virgen?  enonia,  etabualunimate  nanemi  aquis- 

atique  cumeuu  yaqualebi  ? 
Si,  perpetuamcnte  fue  Virgen.  O,  nanemi  aquita  cumcnu  yaqua  hi- 

buabila. 
The  following  interrogatories   mainly  refer  to  the  Superstitions,  vices 
and  heatlien  practices  of  the  natives,  whom  the  Spanish  priests  had  come 
to  reform  and  civilize  :  they  are  of  uncommon  interest  to  the  investigator 
of  American  ethnology. 

Questions  addressed  to  Chiefs  and  Qaoernors. 

(Confessionario,  pages  127,  128,  129.) 

When  intending  to  join  a  hunt-        Emiso  haueleta   hinino  iiuhusobi 
ing  party,  did  you  order  prayers  to    cho? 
be  said  over  the  tobacco  beforehand  *? 

On  arriving  on  the  mountain,  did        Hurima  minonomano  atuluma  ho- 
^ou  order  to  lay  the  arrows  together    rocoqe  naribama  ituhuaue  mobi  cho  ? 
and  let  the  conjuror  si\y  prayers  over 
them  for  your  benefit? 

Did  you  say  that  the  first  deer        Honoso  nihe  qibema  itufama  ho- 
killed  should    belong    to    the  con-    nomi  lehauele  mobi  choV 
juror? 

Did  you  order  that  over  the  lake        Camapatama  hibinoma  ituhu  chi- 
prayers  should  be  recited  before  fish-    caqe  quelano-lehaue  mobi  cho  ? 
ing  in  it  ? 

In  the  same  manner,  did  you  or-        Acuqueleta  hiquinomano  ituhuso- 
der  that  of  the  fish  caught  for  the    ta  cuyumono  itufama  isaqita  ohono- 
purpose  of  eating,  the  conj  uror  should    lehaue  mobi  cho  ? 
get  one-half,   after  having  prayed 
over  them? 

The  first  fish  caught  did  you  or-        Cuyupona  qibema  inti  uquata  itu- 
der  prayers  to  be  said  over  it  and  then    huta  oquono-lehauele  mobi  cho  ? 
to  throw  it  into  the  provision-house 
(barbacoa)  ? 

Did  you  before  tilling  the  field  re-        Pile    pulunu-lehauema    ituhusuta 
cite  the  ancient  ceremony  to   the    hibuata  bechata  pulubi  cho  ? 
conjuror? 

Did  you  [think  it  sinful  not  to]        Tapolabaca      qibema     ituhusuta 
pray  over  the  first  maize  of  the  crop  ?    hebi  cho  ? 

The  first  time  when  the  corn-crib        Abopaha  falino  qibema  ipita  huyo- 
was  opened,  did  you  make  any  flour    sota  ituhutaqere  hebi  cho? 
for  food?  and  after  pounding  flour 
did  you  pray  over  it? 

In  gathering  chestnuts  and  pal-        Afataco  si  apuco  quenema  hebeta 
metto  berries,  did  you  perform  with    nali  qui  iribosota  ituhusobi  cho  ? 
''lie  laurel  and  while  praying,  the  ce- 
loiiy  which  bad  come  out  of  use 
^>lia  deshazer)  ? 
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Did  yoa  uy  ;  "I  ahullnole&i&ny       Aya  hoaoma  itiihonuleqe  b 
mounlain  fhilt,  imleM  praynrlit!  of-     manda  hanlbi  chot 
fered  over  It  "  t 

Did  you  vlBh  h>  eat  &ny  oi  lu'r  I'niU,         CaUnmqibe     i1u1iuDiile<)e    hebiiai 
liver  wbicliprayenhii!  \»wi  i.il'oiiil    manibi  ebol 
AntT 

From  these  curioui  (jiipstions  directed  to  llie  principal  ui«d  o!  the  tnlic, 
it  appears  that  one  of  iln'  <luties  incumbent  to  a  cbicf  was  the  superinlenil- 
Ing  of  the  ceremoniea  of  iniavnlation  through  the  ooujuror  or  prophet.  Ert- 
dently  these  prajen  and  ceretnonim  wene  intended  to  amaecmc  DaCiin] 
objeclB.  which  foimerlv  hail  been  prof---  *r  nien'H  use.  and  at  the  bum 
time  to  propitiate  the  Divinity  in  favor  ui  iiioeu  using  tiiem. 

QuMd'orui  diri'led  to  Uural  I-aborrr*. 
('t'LiiifHiwloiittriu,  iiage  1:29  recto). 

Did  yon  not  eat  the  first  nialKc  of  Hululfola  ijiUiDuma    inti    uquat>l 

tlie  cropT  (!hoT 

Did  yoQ  not  eat  the  maize  of  the  Abara  elema   ccano   qibema    inii 

newly  broken  field  (de  la  roQs  one-  uquiibi  choY 
Ta)T 

When  the  owl  was  crying  did  you  Ililiqirima  hebuataqe  hoba  aimt- 

believe  that  it  would  hnvi:  mercy  <ia  lalxinihaiie  mola  bohola  mosutri  cboT 
you? 

When  the  woodpeckers  sang,  did  Tinibuma  kobuataqe  iquasutiquaii- 

yi>ii   =ny  you  would  not    utter  any  icliinimn   isitocobile  txitiota   mocobi 

iry,  liciuu'*  it  would  ciuisi'  you  to  cbo? 

Wln'ii  till'  owl  or  ri.'(l  owl  wiis  cry.  Alofii  hororoqucne  bebatfiqc  nani- 

in'.;,  dill  you  ii;iy ;  "Do  nut  luiiTrupl  iHili,  queui  intila  mobi  chof 
ii,  for  it  would  iiuiSL-yiHiiLii.si'liief?" 

Ill  winter  timi;  did  you  [think  it  Cayaule-i  chira  na    minama   inti 

siiLfu!    \<i]    eat  tlie  »niall   [lartriilge  uc|Uftbiclio?    (words   in    [    ]   not  in 

(la  iiallina  piM)iKftii>Y  Timucua  text). 


(Confes.aionario,  pai,'C  ISUi. 
Wlicn  a  [yoimir]  deer  Wiis  bleat  Honoso    helsisi.    babeleta    itorita 

lii^,  did  ^'ou  say  :  "  If  I  dii  not  take     cbininipc  lotahaue  manda,    niyefela 
:inv  liiTbn  iu'o  iiiy  nostrils  tbey  will     lasamola  niyena  haquiala,  paha  |)0- 
hcHliiikLu  up,"  aniUl' in  tbistliimghl     nonomate  saniola  quoaobi  rlio!  no- 
voii    liavc    <<ncc/i'd    nnd     rclurncd     comi  nini  habelamanda  hohubi  cho? 
lionie,  did  you  iiatlie  in  Ibe  juice  of 
ibc   bcrli?  and   liiive   you   believed 
ibnt  when  omittinK  tliis  you  would 
irriidnU-iiic? 


larr.i 
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Nelm  icliuquininolequ  hoooro- 
aiLte,  cayaiiiBte  queiie<ian  uqueslno- 
na  ulm  liaui'lilu  ninnda  Ixiliobi  uliut 

so  on  account  of  ilieir 


Dill  you  gay  or  pcrromi  any  cere-  I'lgueslannye.     liat'Uicaresta    isoia 

monies    Tor    the  chase  by  kicking  moaobi  cbo,  hoiioso  ilifotannye,  iiiti' 

wiih  tli«  Tt^et  (itriuiindo  In  coz),  and  qunta  hcliniuno  ni  illfobnueii  mania 

"1  yoii  stop  eaiing  of  ilie  game  boliota  niosobi  clio T 
wlur?i  you  hail  killed,  believing  llmt 
you  would  then  kill  no  Hirther  game  1 

Did  you  Turbid  t1iat  tbe  liver  aud  CboGuna  pilonoma  ibinu  tcliicota 

lungs  of  the  game  should  be  llirown  ecntiqiiani    ililbqi    tinibalUBihftl>ele 

in  cold  water  to  cook  ttiem,  iKcause  mota  moanbi  clio'? 
you   could    tlien    shoot   no   rutllicr 
g»me? 

tiaving  pierced  the  game  with  ar-  Biillleque  atulu  naUfochiqe,  nilie- 

rows  witboui  killing  it,  did  yon  or-  lileqe.  ntuiumu  ituiiusota  niyeiia  dio- 

der  pmyera  to  be  said  over  an  arrow,  cosola,  naipoloteiuta  moaobi  cho  1    . 
believing  tliat  with  the  next  shot  the 
[ftme  would  dieY 

The  sauce  icaldoi  of  the  gann.-  or 
oftlie  partridge,  did  you  prevent  its 
■pilliug  because  the  lasso  would  not 
c«tch  then  any  luore  or  ihem  1 

(Skipping  a  few  questions  on  page  130  r.  ant 
groat  length,  I  continue  wilii  psge  131  recto). 

Did  you  Torbid   going  up  to  the  Anomiaonoinn  itubutetiiua  altopa- 

'om-crib,   unless  prayers  had  been  liama  iqulnole-haoionla  inli  uquala 

offHred  fur  it  to  tbe  Spirit?  buliota  mobi  cho  I 

For  seeking  tbe  turtle  and  catch-  Caraniaba  pilisola  hitl  bebtianoma 

tng  it  did  you  pray  t  ituhuta  quosobi  cho? 

In  passing  with  the  caitoe  a  rock  Ibl  abagalala  uayeno  ticoma  pilu- 

ledge  (barta  <S  vayH)andtbere  being  abe  tileqe  Ibinaqe  eiota  plluliauelUa 

*  surging  of  the  sea,  did  you  whistle  nianda  bohota  elofibi  cho? 
It  it  for  not  getting  upset  ? 

Did  you  whistle  (or  hiasi   to  the  Aqctuqe  eloteqnahaniso  hale  uian- 

Btorm,  thiuking  that  it  would  cease  da  bohota  eloaibl  cho! 

When  you  find  yourself  in  Biiuihir  Naquentaqe     entaiianaye     Jesus 

distress,  call  tbe  holy  Name  of  Jesus,  raotabiaato  tachlqe  chi  ibalu  hauele 

and  Jesus  will  help  you.  diilaraliaue  queuela. 
SnpartCitioa*  fontemirty  aar/itr*. 
(Conibssionario,  page  181  r.  and  v.) 

lien  it  was  lighteuiug  did  you  Mlllcotaqe  iri  naboioUle  manda 

(brecaat  warf  bohota  m<Mobi  choT 

When  going  to  war  did  you  t>alhe  Irinii  hauelctaalulu  ni  lubue  has 

younelf  in  the  juiceofcertuln  herbs?  ele  niye  suquoniqi  mobi  cho! 

[Know  well,   niy  son,]  that  al-  Naquostaniye,     sainota 

though  you  biitlio  in  or  nib  yourself  tacu  Diosima  manininco  nacu  a 
pRnr.  AMETi.  PHiLoa.  HOC.  XVI.  9S.  4b 
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tainly  more  correctly  than  they  are  found  in  the  original.    A  good  orthog- 
raphy cannot  be  established  before  the  idiom  is  thoroughly  understood. 

In  studying  and  analyzing  the  words  of  Timucua,  the  same  idea 
obtruded  itself  to  me,  which  occurs  so  often  to  students  of  the  South  Afri- 
can and  of  some  Western  American  languages  :  "  Are  not  all  the  words,  even 
their  radical  syllables,  built  up  of  pronominal  roots?** 

Words  and  Sentbnobs. 

I  have  placed  here  in  alphabetical  order  some  of  the  vocables,  the  mean- 
ing of  which  I  have  ascertained  through  careful  comparisons  of  the  pas- 
sages in  which  they  occur.    Some  of  the  words  which  I  have  mentioned  in 
the  grammatical  notices,  the  numerals,  f.  i.,  I  have  omitted  in  this  table, 
abo  maize,  corn-plant. 

abopaha  corn -crib.  Span,  garita. 

aboto  stick,  staff ;  to  beat  with  a  stick :  anoco  abotobi  cho  ?  did  you 
beat  somebody  ? 
acu  all,  every  ;  acu  caki  all  this,  acu  kelata  in  the  same  manner,  exactly 

so. 
afata  chestnut ;  afataco  hebeta  for  gathering  chestnuts, 
aha  acorn. 

apu  grape  of  palmetto,  palmetto-berries, 
aquita  maid,  aquitasiqe  virgin,  damsel. 
ara  bear ;  ara-hasomi  those  forming  the  Bear-Pedigree, 
aruqui  child,  descendant. 

cuyu-hasomi  aroki  descendants  of  the  Fish-Pedigree  or  family  of  fish  ; 

aruqui-lehe  he  was  born, 
atofa  owl. 
atulu  arrow, 
balu,  valu  life ;  balu  nenemi  eternal  life. 

eta  baluta  after  a  (recent)  confinement, 
bohono  to  believe. 
caya  chicken,  partridge,  turkey. 

camapata  to  fish ;  c.  ibinoma  to  fish  in  the  lake  or  lagoon, 
coro  the  same  ;  uti  nocoromale  those  belonging  to  the  same  country, 
cuyu  fish. 

chebe  to  lose  ;  hachibueno  chebeque,  h.  chebuamano  something  lost, 
chini  nose,  nostrils. 

chiri  small,  young,  chirico  viro  boy,  son  (lit.  little  man,  young  man)  chirico 
nia  daughter,  both  used  only  by  their  parents;  chirima,  amita  chirico 
my  youngest  daughter.    Related  to  chale  new. 
chofa  liver. 

chucaT  how  many  times?  (from  cha,  hacha?  who?  what?  which?) 
eke,  equela  day. 
haaomi  lineage,  pedigree. 

caya-hasomi  chicken-pedigree. 

ara-hasomi  Bears'  lineage. 
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ya,  aya  not,  no ;  in  yalaeota  misuse,  abuse  it  has  the  meaning  of  our  pre- 
fix :  mis- 

kala  fhiit ;  calama  kibe  the  first  fruits. 

kenele  afterwards,  subsequently,  then. 

kibe  first ;  adr.  firstly,  at  first. 

tapolabaca  qibema  the  first  maize  of  the  crop  ;  hulubuta  qibinoma  the 
first  maize,  qibe  ituhumuleqe  over  which  a  prayer  has  first  been  re- 
cited. 

kie  child  (used  by  men) ;  kiena  moso  my  first  son,  my  first  daughter,  ki- 
ani  cocoma  my  children  of  later  birth,    kimale  son  and  father. 

kisa  earth,  ground,  dirt,    qisa  iparabui  cho?  did  you  eat  dirt? 

koso  to  make,  produce  ;  taca  chale  cosobi  cho?  did  you  make  a  new  coal- 
fire? 

lapuste,  lapueste  to  require,  ask  for. 

mani  to  agree,  consent ;  anoco  nihihero  manibi  cho  ?  have  you  wished 
somebody's  death  ? 

manta  to  desire,  wish  ;  ni  mantela  I  wish,  chi  mante  you  wish. 

mine  prior,  preceding,  first ;  large,  great,  miso  anteceding,  older,  pre- 
vious ;  ulena  miso  my  child  of  first  birth,  eldest  child  (used  by  fe- 
males only). 

mo  to  say,  speak;  to  order,  command,  movi  cho?  mobi  cho?  hast  thou 
ordered,  or  said?  mote  cho?  do  you  consent?  do  you  say  so?  o,  mo- 
tala  !  yes,  I  say  so  ! 

mueno,  mono  name,  to  name. 

muenolete  Diosima?  is  he  called  God  ? 

hachimueno,  hachabueno  which  thing  ?  thing,  object. 

Tisamano  name. 

xia  koetanaye ?  in  which  manner?  through  which  process?  na  quostana- 
yeno  by  what  intention  ? 

nayo  white  ;  honoso  nayo  white  deer. 

nanemi  perpetual,  eternal ;  adv.  always ;  balunu  nanemi  nohohauela  to 
give  me  eternal  life. 

nasi  son-in-law. 

nariba  old  (of  persons),  naribama  ituhuaue  mobi  cho  ?  did  you  order  the 
old  sorcerer  to  say  his  prayers  ? 

nia  woman,  female  (see  pacano). 

nihi  to  die,  expire  ;  honoso  nihe  qibema  the  first  deer  killed. 

nocomi  true  ;  nocomicoco  manda  with  true  desire  ;  Dios  nocomi  bohono  • 
acoma  to  believe  truly  in  God. 

nulasi  to  tickle. 

o  yes,  yea,  certainly. 

ohacha  to  kiss. 

orobo  to  advise?  orobinibi  cho?  did  you  confess  (in  Church)?  anoco  oro- 
basobi  cho  ?  did  you  bewitch  some  one  ?  na  orobisionoma  advices, 
counsels. 

iwoano  subsequent,  second  to. 
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the  cod  oftke  Bepxt  of  C,  A.  Sc^oc  a  C  S.  RcfNMi  for  1^5$. 


Is  tke  C.  SL  Repofi  for  l^SS.  pL  Xfil.  Is  s  chHSfter  M*  Pfot  A.  D.  Budie. 
onihelt«gagticI>»cfi>«iin«3adi€OortiMgB|anofdi€Gmlf<rf  Tbc 

otMCiteddfHf—tk^s  wrt  redaoediotWocHKBKA  dft»e«4'J«B.  lS!a^  M*  ma 
aaeomed  mnnoU  dtcrgiMg  of  O^'.S  E.  decSBmiioa  fixMB  ohwrratioos  vndc  al 
PaflcagooH  a  1^47  «Bd  l^S^ 

The  equtioB  repFCBemdms  tke  uve  decfiaatMi  wkli  reforeace  to  ibp  Itii- 
tode  L  tad  the  kagiiade  M  of  maj  placKw  kert  foOovs  : 
dV  =  T-|-idL-f-TdM-x  dL  dM  -2-  p  dL*  -j-  q  dlP 
dV  =  diflcfCDce  befwa  tke  ohsenrd  decL  aad  tW  aeniaed  ded.  V 

V  =■  coiiettjua  u>  tke  asaacd  V. 

Tlie  flotosioo  of  tlie  cxMidhkauJ  cquatioe,  for  anj  Iftsmide  L  mad  kttci- 
todc  M  gives  the  foDowiag  exptmAon  for  V : 

dL  =  L  — a^^.Oi.    dM  =  M  — S8»^  .«». 
V  -=  7^.»  E^— 0.0^  dL  -r  <>-295  dM  +  aOldB  dL  dM— a«W4  dL*-- 
0.007C  d  M*. 

All  the  det^amtiotts  betag  East  are  treated  as  easeatiallT  positiTY  qaasii 
tiea. 

The  number  of  groopa  of  itadoos  selected  was  six,  in  ordkr  lo  f>c^Tir  the 
six  anknown  quantities  in  the  first  eqnadoo. 

There  were  the  following  number  of  stations  in  esch  grdup.  Th^  R«.v 
man  nameiml  indicates  the  nomber  of  the  groap,  and  the  Aiabic  numersl 
the  number  of  sutions :  I.  1  ;  11,  1 ;  in,  4;  IV.  4:  V.  8;  VL  L 

The  areiage  of  the  residnal^^f.  f.  the  difference  between  the  t^hfaeme^) 
and  computed  declinatjoos) — was  0^  056  =:  S'.S. 

For  the  obeerratioos  in  the  general  table,  the  form  of  the  CKMHliT^mal 
equation  is  the  same  as  abore. 

V  =  V'  +  T  +  xX  +  yY  +  £XY  +  pX*-rqY», 

The  annual  Tariations  were  an  estimated  appnckximallon  by  mutual  cv>ni> 
parison  of  the  known  ralues  at  Toronto  and  on  the  Atlaniic  ctiast. 

The  origin  of  co-ordinates  is  assumed  midway  between  lat.  4S^'  :^'.  ^^£^ 
700  24';  and  lat.  29^  07',  long.  83-  03';  the  civorxiinates  of  position  ant  cx^ 
pressed  in  degrees  and  decimals  and  were  grapkicaUjf  Ma4nmi  by  caretxil 
plotting  on  a  large  scale. 

Mr.  Chas.  A.  Schott  in  the  same  volume  fhmishes  a  di9cus»i>n  of  the 
magnetic  declination  on  the  Atlantic  and  part  of  the  Gulf  coast  (communis 
cation  to  the  American  Association  for  the  Advancement  of  Science,  Ap> 
pendix  48  to  Coast  Survey  Report  for  1855,)  of  which  the  following  ai« 
some  of  the  points : 

Hausteen's  publication  "Investigations  of  the  secular  variation  since  tha 
magnetic  observations  in  Coast  Survey  Report  of  1854/'  gave  a  new  im- 
pulse to  these  investigations. 
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These  would  be  as  follows  : 

0  =  —     7.49 -f         16  X—        786.2  y+  68882  z—  5792927  u 

0=  + 578.26—  786.2  x+  68882  y+  5792927  z—  562891700  u 
0  =  —  79077  -f  68882  x—  5792927  y  -f  562891700  z—  56610898800  u 
0  =+8782402—5792927  x— 562891700  y  —  56610898800  z+5881982000000  u 
To  facilitate  reduction  Mr.  Schott  assumes  x  =  X,  y  =  Y  :  10«,  z  =  Z  :  10*, 
u  =  U :  10«.  Dividing  the  first  equation  by  10»,  the  second  by  10*,  the 
third  by  10*,  and  the  fourth  by  10",  he  obtains  the  modified  normal  equa 
tions. 

-f   16.0000  X  —  7.8620  Y  -f   6.3882  Z  — 

—  7.8620  X  -f  6.8832  Y  —  5.7929  Z  -f 
-f    6.8832  X  —  5.7929  Y   -f   5.6289  Z  — 

—  5.7929   X   -f   5.6289  Y  —  5.6611   Z  — 


0 
0 
0 
0 


+ 


=  + 


7.4900 
5.7826 
7.9077 
8.7824 

Their  solution  gives 

X  =  +  0.289 
Y  =  -f  8.548 
Z  =  +  15.055 


5.7929  U 

5.6289  U 

5.6611  U 

5.8819  U 


hence   x  =  -f-  0.289 

y  =  -f  0.08548 
z  =  -f-  0.0015055 
u  =  -f  0.000005100 


U  =  -f    5.100 

and  the  formula  for  the  declination  becomes 

D  =  -f  7«.489  -f  0.08548  (t  —  1830)  -f  0.0015055  (t  —  1880)*  -f 

0.000005100  (t  —  1880)'. 

A  TttbU  of  Comparisom  of  the  Obierved  and  Computed  Deelination$  at 

Providence  here  folio  its : 


Date. 

Observed. 

o 
+9.60 
9.47 
8.92 
8.28 
7.67 
6.99 
6.49 
6.27 
6.18 
6.25 
6.40 
6.66 
7.19 
8.42 
8.65 
9.25 

COMPUTEI 

1717 

O 

+9.64 
9.46 

1720 

1730* 

8.85 

1740 

1750 

8.22 
,         7.62 

1760 

1770 

1780 

1790 

1800 

7.08 
6.63 
6.29 
6.10 
6.09 

1810 

6.29 

1820 

6.78 

1830 

7.44 

1840 

8.45 

1842 

8.69 

1844-8 

9.05 

A 

A* 

o 

+0.04 

0.0016 

—0.01 

0.0001 

—0.07 

0.0049 

— o.ai 

0.0025 

+0.05 

0.0025 

+0.09 

0.0081 

+0.14 

0.0196 

+0.02 

0.0004 

—0.08 

0.0064 

—0.16 

0.0256 

—0.11 

0.0121 

+0.07 

0.0049 

+0.25 

0.0625 

+0.03 

0.0009 

+0.04 

0.0016 

—0.20 

0.0400 

£o  =  0.074\^^:^  =  ±  00.085  =  di  5M 
Mr.  Schott  proceeds  to  the  establishment  of  formula  expressing  the  sec 
*  A  misprint  makes  this  1720  in  Appendix  No.  48,  Coast  Burvesr  Report  for  1855 
PROC.  AMBR.  PUILOS.  80C.  XYI.  99.  4C 


1,^.,  647 

lie  amcluriej  by  L-alling  aUenlion  Ij)  llie  liillowiug  e[X)rh8. 
Deduced  miuiiraum  Ueilinrtlioii  in  1679  i  10     i 


Edowii  flret  point  of  infltKion  1741  ±  10  years  I  57  yesra. 
Known  minimuDi  ileclination  1798  ±  3  years  \  ."i2  years. 
Supposed  second  point  of  inticuKm  1850. 

"From  wliicli  it  appear?  thai  the  iieriodsare  dimioisbing  or  Uic  velcxjiy  | 
of  ilie  secaltir  varinlion  Isincreowng,  which  lalUr  issustuinedbyacompari-  i 
«on  of  V  „„  ^  —  4',(1  with  V  ,s«  ^  +  «'-S  or  -i-  .I'.o,-  &c. 

Id  Coast  Survey  Report  for  1858  p.  192  to  lUTMr.  Schott  lesuniMthediH-  ' 
cussioQ  of  tht  snltject.  He  announces  the  discovery  iit  Hatboro,  Pa.  of  a 
longer  period  of  234  years  and  u  sliorter  one  of  86  years,  the  range  of  the 
secondary  motion  being  alrout  j",  of  tliat  of  the  primary  or  alwui  0°.20- 
The  length  oftlie  ahorier  i>eriod  as  well  as  its  epoch  iiail  mnge  is  difl'erenl 
in  different  localities,  hut  the  t^et  of  the  esiatence  of  two  such  periods  waa 
»[l«rwards  confirmed  by  discussions  of  the  periods  at  Burlington  Vt.  and 
Providence,  H.  I. 

For  the  rcpresenlaiion  of  the  Hiilboro  observations  the  form  waa  employed: 
D  =^  d  +  t  COS.  (an  -J-  c)  -|-  r,  cos.  (n,  D  +0,)  when  n  =■  number  ofycars 
i  befiire      1     *"*  »*s""i''''  ^P^ch  i  In  this  case  the  year  1830. 

In  the  numerical  application,  the  last  term  being  neglected,  the  form 
adopted  for  the  conditional  eqiialions  was  ; 
0  =  —  D-t-d,  +  X  +  cos,  a  n  r  cos.  c  —  sin.  n  n  r.  sin.  c. 

The  dnit  assumptioD  ford,  was  =  5.3  and  a  =  1;^=  1.44  aspoinlod  out 
iu  dlscuasion  of  1850. 

In  a  second  and  third  assiimpllon  (a)  was  v&ried.  Afterwards  that 
vftlue  was  assumed  whicii  made  the  sum  of  the  squares  of  exisliug  dllFer- 
onces  a  minimum.  The  probable  e,  waa  ±  8' ,6  as  against  i:  ll'.Oin  the 
former  discussion. 

The  condition  of  the  minimum  declination  is  expressed  by  the  formula 
0  =  5.05  sin.  i\Mn  +  48^.8)— 0.90  sin  (40.1  n— 13^}  from  which 
n  =  —  83.7  years,     Hence  the  minimum  occured  in  1798.3. 

The  uflect  of  the  last  tenn  is  to  place  the  minimum  il.3  years  earlier. 
The  former  discussion  (in  IftW)  placed  the  minimum  at  1806,1  i  19,8 
yeUB  and  the  mean  for  all  stations  then  discussed  gave  1797,6  -)- 1.8  yean. 

Bjr  t,  flrsi  and  second  ditfu'rentiation  of  the  alMve  formula  v  =■  +45.3  or  \ 
th»  maaimum  annual  change  ailt  ofenr  in  187&.2. 

From  llit<  obscrvatioUB  since  1T<'>0,  separately  discussed  in  1855    T 
1799.5. 

Prom  the  next  following  discussion  of  the  magnetic  declination  at  Wash - 
io^R,  it  is  concluded  that  the  maximum  declination  at  the  close  of  the 
Ian  ceulury    whs   +  l)".42'   "r   'hf   liiu   of  no   earuifion  at  Its    highciL 
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Mcent  at  that  perio.l  patud  bfloir  Wathington.  It  ftrl-untg  ptu*»d  abmt 
Horfolk.  • 

The  maximum  dncHnaiioa  will  probablj  l>e  =:  4^.43. 

In  Hr.  Bchott'i  diBciis<tioD  of  thr  secular  chanjK  in  C.  8.  Rejiort  for  18SK 
he  meationa  that  ao  entire  cycle  has  yet  been  compleird  on  either  the  Eui 
or  West  coast  The  linear  form  uf  the  fonnuia  (iret  applied  tu  all  abaerva- 
tions  in  1855  (which  ■Ji>es  uot  involve  unj' great  lengtli  of  period)  is  retained 
for  the  observaUona  un  the  WdsUtq  conal  while  a  circular  functiun  a 
choMU  for  the  others,  of  wbicii  the  length  of  period  and  other  ntimerical 
co-effidenta  IiaTe  been  obtained  by  the  nietbot)  of  least  squares.  But  he 
adds,  "at  long  a*  tlw  caiiM  prndneing  tht  ueular  ehangr  rtmaiae  altogtttur 
unifcnown  It  Is  not  safe  to  trust  too  far  e  continuation  of  the  law  thui 

empirically  derired." 

Heflndathat  "if  the  sutions  lie  arranged  geographioilly.  the  minluiuii 
(Weat)  declination  oceiirred  earlier  at  the  Eastern  than  nt  the  Westtm  unci 
Southern  stationa."  ■  ■  •  ■•  nmt  if  at  proeetd  to  tht  Wttltm  eeati  at  fiti 
that  (A«  Eait»rn  dteliifitioii  /mi  iwl  g'l  re-irhad  ill  maximam  (aguiralfiU  to  a 
Weitera  minimum.)" 

Thla  Report  condiides  with  n  record  of  all  declinalinn  observations  em- 
ployed in  the  forgoing  |>a|>ers. 


Prom  the  preceding  itiiporfeci  meinonindum  of  the  analytical  roeilioJi  of 
aome  of  the  ablest  matheuialiclans  and  magnetlcians,  wUi>  have  taken  tliii 
subject  in  hand,  and  esix'ci ally  of  those  of  Mr,  8choit,  It  will  l>e  sitsn 

lit  That  to  the  best  informed  the  cauae  of  variation  in  decltnatloa  re- 

ninins  slill  tinknoHn. 

^<1  Tile  mathematiral  HDitlysi^  proves  the  eiistencc  of  a  |ieriod  including 
seconihiry  pt-rioilM,  tiie  lalicr  resulting  from  perturbations  due  to  aomt 
cause  not  idcniicnl  with  tiu'  main  cause. 

3d  Over  ninall  nruns  unU  iluring  short  intervals  of  lime  the  magnetic  ca 
riaiion  can  he  predicted  unit  a  fiinnula  cslablished  which  shall  ejtpress  it. 

4ih  The  linear  formula  having  shown  the  change  of  the  kind  of  variation 
in  aliscissii  after  a  certain  C|>och  nml  in  tin.'  (I'nrf  of  variation  in  the  ordinate 
after  anotliiT  epoch  eslHlilishcs  the  cyclli^  curve  as  one  of  unequal  axes. 

Ml.  The  ea.s  tern  must  North  and  South  line  which  is  tangent  to  thi< 
curve  [ms.ics  nearly  Ihnmgh  Washini^ton  ami  some  distance  west  of  Phila- 
delphia. The  westernmost  North  anil  South  tangent  is  not  yet  determiti. 
able  with  exactness. 
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etii.  The  Biiuatiun  ufUils  curvi>cituaol  be  very  near  the  Terreitrial  Pole, 
■Ince  on  the  same  parallel  ot  lutitudc  and  Willi  a  distaace  uiwrt  of  about 
a.flSS  DiUt>s,  FaBsanmqu'Mldy  Buy  sLuwh  a  (Weet)  dechnatlon  of  -f  18°  wid 
Salem,  Oregon,  an  Enslerly  dt'Clinutloo  of  —  SO'^  for  the  same  year.  These 
ciirrea  uatesa  rurmiog  ahuonnally  acute  t-uaps  mutt  meet  if  produced  be- 
low Ul.  7<P  M  drawn  in  Col,  Sabine's  cliarl. 

Tlh.  Il  is  jiroliable  that  the  lacution  onUe  area  of  magnetic  utti&ction  ii 
nearer  to  iho  Atlantic  lluin  to  iJie  Puclfic,  becftiise  ilic  Isogonic  curveg  of 
even  degrees  are  nearer  logellier  in  tlie  former  region  than  in  liie  latter. 

8th.  Any  theory  which  may  lie  eslahllahed  to  account  for  aecnlar  varia- 
tion must  acci-pt  the  end  of  the  lust  century  or  ttie  beginuing  of  this  aa  one 
of  Iheexiremes, 

nth.  The  total  period  of  revolution  according  to  the  besL  data  in  about 
iS7*  years  with  a  margin  of  a  few  years  error  more  i>r  less. 

lOtli.  The  limit*  within  which  the  declination  for  a  particular  dale  may 
be  calculated  tor  a  etation,  where  reliable  obeervaiions  are  at  liand,  is  about 
8'  to  11'. 

The  following  table  was  calculated  to  represent  the  magnetic  variation 
at  Mount  Holly,  Cumberland  Co.,  Penna.,  for  every  Ave  years  since  1700, 
and  may  serve  as  an  example  of  how  such  approiimatety  accurate  tables 
may  be  obtained  for  points  where  tlie  records  are  very  meagre. 

In  the  first  place  the  Isogonic  chart  of  the  Coast  Survey  forl8T0  (aa  cor- 
rected by  the  pen  of  Hr.  Chas.  A.  Schott}  was  referred  to  for  the  positions 
of  various  isogonic  curves  which  passed  at  different  dates  in  the  vicinity  of 
Mount  Holly.  The  exceedingly  small  scale  of  thb  clinrt  aud  the  uncer- 
tainty of  the  data  from  which  many  of  the  curves  were  traced,  renders  the 
attainment  of  the  required  decllnaliou  only  possilite  within  rather  wide 
limiU,  amounting  perhaps  to  ^'  if  all  errors  be  taken  into  account :  or  a 
little  more  than  the  minimum  (quarter  of  a  degree)  noticed  liy  an  ordinary  I 
surrey  or.  , 

Of  course,  if  the  chart  be  assumed  sa  correct,  the  error  is  reduced  lo  Ium  ' 
than  half  this.  The  method  employed  for  determining  these  dcdlnationa 
is  u  follows  :  After  locating  the  poaiiion  of  the  place  whose  declination  is 
tongbl  on  the  chart  by  latitude  and  longitude,  a  nonual  lo  the  Isogonic 
carve*  of  the  date  required  ia  drawn  through  this  place.  The  disiance 
•put  on  this  line  of  the  nearest  curves  of  whole  degrees  K'lween  which  the 
place  lies.  Is  accurately  measured,  and  afterwards  the  dblance  from  the 
point  to  lliat  one  of  these  curves  which  la  represeni«d  by  the  smallest  num- 
ber of  degrees.  This  distance  in  the  same  units  multiplied  by  sixty  and 
divided  by  the  former  numt)er  will  give  the  number  of  minutes,  which  be- 
ing added  to  the  amallest  number  of  degrees  represented  by  the  two  curves, 
fiimliheBthecorrect  declination  of  the  placeaiihedats  for  which  tlie  curves 
are  drawn.  If  any  actual  observnliona  of  the  declination  at  the  desired  lo- 
cality arr  at  hand  these  may  bo  «>ni|ian'd  with  the  neareit  place  at  whicb 
Obeervalions  have  been  carried  on,  and  the  auntiat  mlr  of  change  of  the 


■mouiil  uprcaciing  ihc  dilTorciice  lictwcen  tJic  two  dpclJDfttioriB  calculM 
•nd  noiml  for  cx-h  term  of  yoani  between  such  dnlA.  When  obwjnftiia 
mrv  entirely  vtaiing.  bq  apprnximstlnn  la  the  trtie  d«oliiuttiun  may  I 
nivlt<  in  ihf  mannrT  alriMily  dMcritx^;  ttiou^fi  the  a«cumc>-  of  •uclika 
ihod  will  t)f  liireraflf  propoitbiul  ti)  the  dtitonre  along  tlie  Uogunic  M 
mala  to  old  atatiooi  of  record,  uid  directly  m  Uie  dtstatux  &)iarl  uf  •djwsg 
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(^Riiad  be/ttrg  Iht  Amerli-an  Philotophical  Soeiitj,,  April  iO.  1877.) 
There  nf  several  plncea  in  the  New  Red  Sundslonu  where,  although 
The  prestiDCe  of  ao  i>ilier  formation  within  several  Diiles  i«  iniimated  on 
the  old  mnp.  nor  has  any  auddeo  change  of  cliurucler  in  the  rock  been  sub- 
pecled,  llierf  nevertheleaa  appear  lo  be  good  reasons  fur  supposing  ttiat 
luter  shell  of  ihc  Hesozoic  strata  boa  been  worn  ihnmgli  and  the  un- 
derlying and  older  fortnalion  haa  been  eX]>osed.  One  instance  fof  not 
much  weight,  owing  to  iia  verf  local  character  and  its  pr^xiniitj'  lo  the  ac- 
lual  boundary  bsiireen  the  two  roraiations}  occun  near  Franklintnwn, 
York  County,  near  Lcrew'a  taveru,  where  an  oval  piece  of  ground  seems 
to  he  composed  entirely  of  Ihe  older  HCbiala,  while  the  contiguous  country 
is  made  up  of  the  newer  shulea  and  sandstones. 

The  aame  thing  may  lie  noticed  near  Bendersville  and  near  Art<ndlsvil]«, 
where Bmall  islands  of  Hesozoic  seem  to  aland  out  in  asea  of  Huronian  schists 
«ad  debris.  Many  such  instances  taken  Team  other  furinations  will  occur  to 
«rery  geologist,  and  a  glance  at  the  State  geological  map  of  the  last  survey 
irlll  convey  llic  same  fact  forcibly  through  the  eye  to  the  uind  :  fbr 
there  It  will  be  seen  tliat  not  only  are  the  bounding  edges  of  the  foiTaationa 
ragged,  and  the  shreds  of  one  left  witiiin  the  domains  of  tl.e  other,  but 
(aometlmeson  account  of  the  geographical  and  orographical  conditions  under 
which  Ibc  original  deposition  of  lieds  took  place  ;  and  BomeliiDes  owing  to 
the  peculiar  action  of  erosion)  great  iieninsulaa,  ialanda  and  archipelagos, 
are  to  be  seen  distinguishing  themselves  from  the  [ormalion  in  which  they 
lie  by  the  colors  chosen  by  Prof.  Rogers  to  represent  Ihem. 

Such,  fur  Instance,  are  thestripsof  what  Prof.  Rogers  called  Primal  and 
ulcered  Primal  tvhich  stretch  out  like  an  Aleutian  clialn  in  the  limcsione 
•ett  of  Lancuster  and  York  Couniiea. 

So  fkr  as  this  occurrence  of  the  Huronian  rocks  within  the  limila  of  the 
New  Red  Bandstone  la  concerned,  it  is  im]>ortant  In  more  ways  than  one. 

lit.  As  accounting  for  the  presence  in  the  newer  of  many  constituents 
characterisik  of  the  older  rocks  in  other  parts  of  the  country  imagnetitc. 
per  ore,  etc.)  ;  and  '2d,  in  resolving  the  doubt  as  to  the  c<jmparative 
thichnesa  of  the  New  Red  Sandstones  at  adjacent  points. 

,  has  long  ago  been  8Uggesl«d  that  the  presence  of  the  iron  "Glances" 
In  the  red  sliales  and  sandstones,  and  the  presence  in  the  latter  of  more  or 

■  well  defined  belts  of  copper  ore,  might  be  accounted  for  on  the  suppo- 
vilion  that  In  the  making  of  the  newer  beds  the  older  were  ground  up  and 
redistributed  i re-ieilimtnUd  would  better  express  the  ides). 

We  know  as  a  fact,  adverted  to  elsewhere,  that  the  only  horizons  in  which 
copper  ores  have  been  found  in  this  State  are  the  South  Mountain  series  of 
Crralalline  schists,  etc.,  and  these  very  rocks  in  question.  And  even  if  we 
seek  elsewhere  in  this  country,  except  a  very  limited  deposit  in  tlie  Medina 
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to  about  half  the  breadth  which  it  exhibits  on  the  Delaware.  It  is  worthy 
of  note  tliat  this  contraction  of  the  area  of  the  New  Red  has  been  brought 
about  by  a  sloping  inwards  towards  the  median  line  of  both  its  north  and 
south  boundaries,  so  that  if  the  breadth  of  the  Mcsozoic  rocks  on  the  Dela- 
ware were  continued  to  the  Maryland  line,  this  ore  region  would  fall  but 
little  below  the  axis  of  the  belt.  Furthermore,  this  ixwition  would  acconl 
well  with  that  of  the  copper  ore  deposit  in  Bonnaughtown,  about  eight 
kilometers  (or  five  miles)  east  of  Gettysburg. 

The  same  argument  may  be  applied  to  the  imn  ores  of  the  Altland 
mines,  which  are  cut  in  specular,  somewhat  magnetic  and  very  cuprifer- 
ous ore,  for  this  locality  lies  11  kilometers  (or  66  miles)  S.  E.  of  the  N.  W. 
limit  of  the  New  Red. 

If  the  same  view  be  held  to  explain  the  Cornwall  deposit  and  the  Alt- 
land  deposit  the  latter  must  be  of  ante-Potsdam  age.  This,  however,  is 
not  at  all  yet  sustained  by  observation. 

Again,  if  the  source  of  all  this  magnetic-micaceous  ore  be  assumed  to  be 
the  older  slates,  then  it  seems  to  indicate  that  the  greater  part  of  the  sand 
obtained  by  wearing  the  shores  of  the  Mesozoic  sea  was  obtained  from  the 
Huronian  rocks,  for  over  every  kilometer  ( j  mile)  of  the  breadth  of  the  de- 
posit in  York  and  Adams  will  be  found  *<?//*«  flaky  '*  iron-glimmer,"  besides 
many  belts  of  shale  and  sandstone,  colored  green  with  the  debris  of  the  Hu- 
ronian chlorites  and  sparkling  with  the  hydro-micas  of  the  same  age. 

Now  supposing  that  this  were  true,  /.  e.  that  either  the  greater  part  of 
the  Mesozoic  sandstone  rocks,  or  at  least  a  large  proportion  of  them,  taken 
in  any  part  of  the  belt,  consisted  of  the  debris  of  the  Huronian  schists 
worked  over,  it  might  prove  a  connection  between  these  ore  deposits,  but 
a  few  miles  from  the  South  Mountain,  and  those  of  the  latter:  indei)endently 
of  whether  the  shallow  but  monoclinal  st ructure  of  these  beds  (as  explained 
by  the  wave  strewing  hypothesis  of  H.D.  Rogers  ;  or  the  deepening  trough - 
lK>ttom  hypothesis  of  J.  D.  Dana),*  or  the  normal  deposition,  folding  and 
subsequent  erosion  shall  be  assumed,  for  even  in  this  latter  case  a  margin 
of  a  certain  width  along  the  coast  line,  where  the  water  was  shallow, 
would  show  in  the  deposits  the  characters  of  the  original  rock  forming 
its  shelving  bottom. 

So  that  in  any  case  we  should  look  for  the  Huronian  source  under  the 
present  position  of  the  ore,  because  the  waves  which  broke  up  the  shallow 
bottom  would  strew  the  debris  in  the  immediate  vicinity  of  the  parent  rock. 

[In  Rogers'  hypothesis  the  direction  of  the  apparent  motion  of  the 
wave  is  the  really  important  factor,  and  it  is  diflicult  to  understand  why 
we  should  not  have  8.  E.  dii)s  on  the  S.  E.  margin  of  the  Mesozoic  es 
tuary,  since  the  waves  are  supposed  to  produce  layers  dipping  in  shore. 
(See  diagram.  Vol.  II,  Part  II,  p.  812,  Final  Report  on  the  Geology 
of  Pennsylvania.)!  Or  vice  versa  if  the  su$pension  hypothesis  (ibid,  dia- 
gram p.  818)  be  preferred.] 

But,  abandoning  this  wave-strewing  hypothesis  as  altogether  inadequate 

♦  Manual  of  Geology,  1875,  p.  421.    f  1858. 
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ibr  the  supposition,  we  ought  to  be  able  to  follow  one  or  more  belts  of  ore 
in  a  tolerably  straight  course  from  one  formation  into  the  other. 

On  the  general  map  to  illustrate  the  report  of  1875,  lines  were  drawn 
from  the  Franklintown  ore  diggings,  E.  270  N.  and  W.  21o  S.  The  first 
of  these  passes  through  the  locality  where  ore  has  been  prospected  at 
Meyers',  Ellicker's,  and  Kimmel's.  The  W.  27°  8.  line  passes  through  the 
town  of  Whitestown  (or  Idaville),  where  was  a  once  famous  iron  mine. 
All  these  three  occurrepces  are  clear  of  the  mountain  range.  The  first  two 
are  in  the  New  Red,  the  last  in  the  older  (Huronian)  crystalline  schists  or 
in  the  mixed  marginal  formation.  Continuing  this  line  still  further  W. 
27  ^  S.  it  cuts  the  very  singular  ore  mine  of  G.  Coles  in  the  Catholic  Val- 
ley (a  small  valley  among  the  South  Mountain  ridges).  This  same  line 
emerges  in  the  Cumberland  Valley  where  several  new  ore  pits  sunk  by 
Col.  Wiestling  have  proved  the  existence  of  ore.* 

Drawing  a  parallel  line  of  W.  27^  S.  from  the  Dillsburg  group,  we  cross 
the  Bender,  McCormick  and  Williams  limonite  mines  in  the  first  high 
land  of  the  mountains  about  6.5  kilometers  (or  a  little  more  than  four  miles) 
S.  W.  of  Dillsburg.  Near  the  Chambersburg  turnpike  this  line  crosses  the 
"  Furnace  bank  "  opening,  which  can  be  seen  from  tlie  turnpike  on  the 
brow  of  a  steep  hill  just  across  (W.  of)  the  Connococheaque. 

If  we  move  the  parallel  ruler  from  this  line  till  it  pass  through  Pine 
Grove,  and  draw  another  line,  this  latter  will  very  nearly  pass  through 
Medler  and  Sayler's  and  the  Thomas  Iron  Co.'s  banks  S.  E.  of  Papertown, 
in  one  direction,  and  through  the  Hoosac  Run  Mine  of  the  old  Caledonia 
Furnace  property  in  the  other,  emerging  from  the  mountains  near  the 
mouth  of  Cold  Spring  Ravine  at  the  ore  oj^jning  of  Mr.  Good. 

Thus  it  will  be  remarked  that  not  only  does  the  characteristic  strike  line 
of  the  old  Huronian  rocks  enable  us  to  pass  from  known  ore  localities  in 
the  older,  to  known  localities  in  the  newer  formation  ;  but  all  the  important 
mines  of  this  particular  region  yet  known  in  both  formations  can  be  con- 
nected together  by  two  or  three  such  lines. 

*  It  i8  doubtAil  if  the  latter  is  more  than  a  coincidence,  as  tlie  portion  of  XhU 
line  between  Coles'  ore  mine  and  the  Cumberland  Valley  probably  crosses  the 
lineof  a  great  fault  and  thrust:  the  most  important  dynamic  element  in  the 
formation  of  these  mountains. 
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Composition  of  the  Ash. 

Ferric  oxide 24.45 

Silica 40.14 

Alumina 26.61 

Lime 6.31 

Magnesia 16 

Sulphuric  acid 63 

Phosphoric  acid 12 

Alkali,  undetected  matter  and  loss 1.61 

Total lOO.lX) 

The  sample  of  peat  marked  "From  Illinois"  (about  1  lb.),  came  with 
the  one  from  the  Syracuse  Works,  and  was  prepared,  it  is  supjwsed,  by 
the  Dodge  process,  specific  gravity  1.32. 

Results  of  Anal t/MUi. 

Water 13.90 

Volatile  matter  more  or  less  combustible 48.70 

Ash 15.26 

Fixed  carbonaceous  matter 22. 14 


Total 100.00 

Included  in  the  above  : 

Sulphuric  acid 30 

Phosphoric  acid pnietically  none 

Gomponition  of  the  Ash. 

Ferric  oxide 9.50 

Silica 43.00 

Alumina 18.20 

Lime 24.41 

Magnesia 18 

Manganous  oxide 22 

Sulphuric  acid 1.90 

Phosphoric  acid trace 

Alkali,  undetected  matter  and  loss 2.59 


Total 100.00 

The  sample  of  peat  from  the  Syracuse  Works  (about  40  lbs.)  was  dug 
from  an  extensive  bog  nine  miles  north  of  the  city,  and  prepared  by  grind- 
ing into  pulp  in  a  bath  of  water  and  then  draining  and  air-drying.  The 
cost  of  the  material  in  quantity,  cut  and  broken  into  pieces  somewliat 
larger  than  a  man's  fist,  and  dried  in  condition  like  the  sample  exhibited, 
is  stated  to  be  not  exceeding  $1.25  per  gross  ton.     It  is  not  at  all  friable 
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failed  to  produce  heat  sufficient  for  the  reduction  of  an  ore  of  iron  to  a 
button  of  metal ;  the  quantity,  though,  was  scarcely  sufficient  for  a  con 
elusive  test.    It  burned  with  a  roar,  and  gave  flame  enough  to  heat  the 
pipe  red-hot  for  some  distance,  which  I  never  found  anthracite  to  do  in  the 
same  furnace. 

The  sample  of  peat  from  Rome,  N.  Y.  (about  50  lbs.),  was  dug  from  a 
bog  in  Oneida  county,  where  large  bodies  of  it  exist,  and  prepared  by  first 
grinding  into  pulp,  then  partially  compressing  and  air-drying,  and,  lastly, 
more  completely  drying  in  a  current  of  air  artificially  heated.  The  cost  of 
preparing  in  quantity  is  estimated  at  under  |1.50  per  gross  ton.  The 
pieces,  like  those  of  Syracuse  article,  are  of  suitable  size,  tough  and  strong. 
The  specific  gravity  varied  mostly  between  1  and  1.21  ;  nearly  all  of  the 
pieces  tested  sank  in  water. 

Rsiults  of  AnalynU. 

Water 14.3«» 

Crude  oleaginous  and  tarrj^  matter 19.77 

Other  volatile  matter  more  or  less  combustible 30.59 

Ash 12. 40 

Fixed  carlwnaceous  matter 22.85 

Total 100.00 

Included  in  the  above  : 

Sulphuric  acid 1 .44 

Phosphoric  acid 17 

GompoHtion  of  the  Ash. 

Ferric  oxide 7.91 

Silica a5.iJ4 

Alumina. .: 14.83 

Lime 25.21 

Magnesia 3(> 

Manganous  oxide 1.05 

Sulphuric  acid 11.32 

Phosphoric  acid 1.35 

Alkali,  undetected  matter  and  loss 2.73 

Total 100  00 

A  portion  of  this  sample  was  tested  in  the  assay  furnace  with  al)out  the 
same  effect  as  that  produced  by  the  charred  peat.  Another  portion  was 
tested  for  liability  to  absorb  moisture  from  tlie  atmosphere,  and  found  to 
regain  7.70  per  cent,  at  a  temperature  between  65^  and  73<^  F.  in  three 
days.  What  it  would  regain  out  of  doors  in  a  covered,  latticed  bin  can  be 
inferred. 

From  the  facts  stated  it  is  clear  that  neither  of  the  samples  examined 
would  be  equal  to  wood  charcoal  for  use  in  blast  furnaces  as  they  are  now 
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Stated  Meeting^  April  6, 1877. 

Present  19  memberB. 

Vice-President,  Mr.  Price,  in  tlie  Chair. 

Letters  accepting  membersliip  were  received  from  E. 
II.  Von  Baumhaucr,  Harlem,  March  7,  1877 ;  from  C  Wm. 
Siemens,  12  Queen  Ann's  Gate,  Westminster,  S.  W.,  Marcli 
14,  1877 ;  and  from  Mariano  Barcena,  dated  Meteorological 
Central  Observatory,  Mexico,  March  25, 1877. 

Letters  of  acknowledgment  were  received  from  the 
Academy  at  St.  Petersburg,  February  26  (62,  74,  97);  Royal 
Society  of  Sciences,  Gottingen,  February,  1877  (97);  Royal 
Library,  Leipzig,  February  4  (97);  S.  de  Phy.  Geneva, 
December  1, 1876  (94,  95,  XV,  ii) ;  Royal  Danish  Academy, 
Coj)enhagen,  March  13  (97) ;  C'hicago  Academy  of  Science, 
March  6  (Proc.  16,  17,  83,  35  to  39,  Vol.  Ill,  Vol.  V,  want- 
ing  44,  Vol.  VIII  to  XIV,  78,  94,  95,  96,  98). 

Letters  of  envoy  were  received  from  Dr.  A.  Drescliler, 
Dresden,  February  11 ;  Royal  Academy,  Vienna,  September 
29,  1876 ;  Royal  Observatory,  Greenwich,  March  1877 ; 
Meteorological  Office,  London,  March  1877 ;  Howard  Col- 
lege Observatory,  April  3;  United  States  Lighthouse  Board, 
March  22 ;  United  States  Naval  Observatory,  January  31 ; 
and  the  Department  of  the  Interior,  April  3,  1877. 

Donations  for  the  Library  were  received  from  the  Xic.  Ob- 
servatory, St.  Petersburg;  Royal  Danish  Academy;  Royal 
Academy,  Vienna ;  M.  Adolpli  Drescliler ;  the  Society  at 
Ulm ;  Neu  Lausitz.  Magazin,  Gorlitz ;  N.  H.  S.  Bonn  ; 
Royal  Society  Gottingen ;  Flom  Batava ;  S.  do  Phy.  and 
M.  II.  de  Saussure,  Geneva ;  Royal  Academy  of  Lincei, 
Rome  ;  National  Library  and  Faculty  of  Medicine,  Madrid  ; 
Society  of  the  Friends  of  Peace  at  Valentia;  Central 
Qeograi)hical  Commission  of  Lisbon  ;  Portuguese  Commis- 
sioners to  the  Centennial ;  Royal  Astron.  Society,  Society 
of  Arts,  and  Nature,  London  ;  Lit.  and  P.  Society,  Liver- 
pool ;    Astronomical   Observatory,  Harvard  College :   Com. 

PROC.  AMBR.  PHnX>8.  SCO.  XVT.  99.   4k 
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lustrate  Prof.  Cope's  paper  on  the  brain  of  Corypliodoii  Ele- 
phantopus. 

Mr.  E.  K.  Price  ottered  the  following  resolution  wliich 
was  seconded  and  passed : 

Resolvtd,  That  since  by  the  death  of  Messrs.  Duraml,  Trego  and  (Uilllou. 
there  are  three  vacancies  in  the  Committee  on  the  Michuux  Legacv,  tliat 
said  vacancies  be  now  filled  by  new  appointments. 

Mr.  Joseph  P.  Townsend,  Mr.  Aubrey  H.  Smith,  and  Mr. 
W.  M.  Tilghraan,  nominated  resj^ectively  by  Mr.  IVico,  Dr. 
Cresson  and  Mr.  J.  S.  Price,  were  elected  to  fill  tlie  va- 
cancies. 

Mr.  E.  K.  Price  ottered  the  following  resolution,  which 
was  seconded  and  passed : 

Resolved,  That  the  Committee  on  the  Micliaux  Legacy  he  authori/ed 
to  consider  and  report  to  the  Society,  from  time  to  time,  what  appropria 
tions  should  be  made  of  the  residue  of  the  income  of  that  T^cgiif  y.  mo  that 
the  purposes  of  his  will  may  be  faithfully  executed. 

Dr.  Barker  having  explained  that  Prof.  Dnii>or,  elected 
member  of  this  Society  in  1844,  had  never  received  copioH 
of  the  Proceedings,  and  there  being  no  likelihood  that  tho 
Society  would  incur  at  present  the  exi)enHe  of  reprinting  tlio 
exhausted  numbers  of  the  series,  it  was  moved  and  adopt<^d 
that  the  Secretaries  be  authorized  to  make  an  exc4q»ti<)n 
specially  in  his  case,  and  take  one  of  tJio  twenty  reMerv<M| 
sets,  from  the  beginning,  and  present  it  to  Prof.  I)riip4?r. 

Pending  nominations  number  830  to  H84,  8555,  uiid  ni'W 
nomination  836  were  rea<l. 

And  the  meeting  was  adjourned. 


Stattd  Mediiifj,  April  2()//(,  1H77. 

Present,  15  uio.whurH. 

Vice-President,  Mr.  Fkalkv,  in  tlm  (-Imir. 

Letters  of  envoy  were  re^j^;iv<fd  froiri  iht*  Atmfriiin  Ai'ndn 
my,  Vienna,  NovemlK^r  1, 187^i, 


Letters  of  acknowledgment  were  received  from  the  Bojkl 
Society,  Edinburgh,  Dec.  1M76  (XV,  ii,  94,  95):  and  the 
McGill  University,  Montreiil,  April  5,  I87C. 

Donations  for  the  Lihrary  were  received  from  the  Austrian 
Academy,  many  volumes  of  the  Novara  Expedition ;  the 
Royal  Society,  Melbourne  ;  iIjc  Geographical  Society  and 
Revue  Politique,  Paris ;  Lord  Lindsay  (Editor  of  the  Duun 
Observatory  Observations),  and  London  Nature  ;  the  Royal 
Edinburgh  Society  ;  Essex  Inn"  e;  White  Mountain  Al- 
pine Club  (Appalachia),  Bostoti  ;  Antiquarian  Society,  Wor- 
eester;  American  Chemist ;  A.  N.  Williamson,  il.  D.,  New 
York;  Butfalo  Society  of  Natural  Sciences;  A.  Journal 
Medical  Sciences;  Medical  News;  Penn  Monthly;  Otm- 
mittee  of  National  Centeiiiiial  Celebration,  Philadelphia; 
U.  S.  Department  of  the  Interior;  and  the  Botanniea!  Ga- 
zette, Hanover,  Indiana. 

The  death  of  a  member,  Dr.  Ali-xnndcr  Braun,at  Berlin, 
March  29, 1877,  aged  71,  waf  announced  by  a  circular  family 
letter. 

Mr.  Brifton  exhibited  HiM>cinions  of  lignite  and  r»eat,  and 
jircs-iod  t'uol  trimi  jiCiii  liiiitnitkrtiired  in  the  State  of  Now 
V.'rk.anil  n^ad  a  \-ii\-i'V  rxjihiiialory  ot'flu'  jtrocess  and  value 
.>f  llif  rill.'!.  Willi  analv.-os  inadi;  in  liis  mvri  laboratory. 

SL>\'iTal  Wiiltfii  cntLLiiiiiiiication.s  handed  to  the  St-cretaiy 
r..i' invsciiiatioii  lo  [liu  Aiiiurican  I'hiloso[iliii-al  Society,  by 
\ho  li.'v.  .1.  L.  Gin.-s  "■,■!■,■  ivad  by  titk-  by  the  Secretary. 

I'rot'osMir  Vr.i/.vr  rea^l  a  eoumninication  of  facts  whicli  lie 
liail  olwrvi,-!]  in  his  Mirvoy  of  N'ork  and  Adams  Coiiiitiei*, 
IV^nnsylvania,  and  distusse.l  tlie'viu\\>nf  Prof.  II.  D.  liogers 
and  otliecs  i-cspi^ctini;;  the  cause  of  the  gcnei-al  ii()rth-\v('st  elij' 
of  the  New  Keil  and  «i'  the  origin  of  tlic  magnetic  and 
s]H.'cular  iron  ore  beds  of  tin;  New  Ucd  aTid  of  the  Azoii' 
rocks  of  the  Suiilli  Mmintuinw,  insiisting  sjiecially  ujion  one 
|«>int.  viz.:  that  paralli'l  sniiight  lines  about  N.  20  E,  nmv 
In;  drawn  llinuigli  all  the  ore  banks  of  any  consequence,  irrc- 
f^poctiveol' tlicirliabitat  in  the  two  formations  ;  a  fact  which 
M'cnis  to  make  tlic  ores  eornmon  to  both  by  some  law  not  vot 
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discovered.  He  presented  for  the  examination  of  the  mem- 
bers in  support  of  this  fact,  one  of  the  recently  published 
maps  of  his  district. 

Pending  nominations,  Nos.  830  to  836  and  new  nomina- 
tions Nos.  837  and  838  were  read. 

Pending  nominations,  Nos.  830  to  835  were  spoken  to  and 
balloted  for. 

The  Resolutions  of  Prof.  Fmzer  to  recommend  the  addi- 
tion of  metric  units  to  English  units  in  papers  prepared  by 
members  for  publication ;  and  Dr.  Roger's'  amendment  to 
order  the  conversion  of  metric  units  when  used  into  English 
units,  postponed  from  March  16,  1876,  were  called  up,  de- 
bated at  much  length,  and  not  agreed  to. 

The  ballot  boxes  being  scrutinized  by  the  presiding  officer, 
the  following  persons  were  declared  duly  elected  members 
of  this  Society. 

830.  Prof.  Henry  Draper,  M.  D.,  of  New  York  Oity. 

831.  Dr.  J.  T.  Rothrock,  Prof.  Botany,  Univei-sity,  Pa. 

832.  Mr.  James  Douglass  of  Phccnixville,  Pa. 

833.  Prof.  J.  J.  Stevenson,  University  of  New  York,  and 
Assistant  Geologist  Second  Geological  Survey  of  Pennsyl- 
vania. 

834.  Dr.  George  R.  Moorhouse,  of  Philadelphia. 

835.  Dr.  T.  B.  Reed,  of  Philadelphia. 
And  the  Society  was  adjourned. 


Stated  Meeting^  May  4th,  1877. 
Present  16  members. 

Vice-President,  Mr.  Price,  in  the  Chair. 

Mr.  H.  Armitt  Brown,  a  newly  elected  member  was  in- 
troduced to  the  presiding  officer  and  took  his  seat. 

Letters  accepting  membership  were  received  from  Prof.  J. 
J.  Stevenson,  314  West  Thirtieth    Street,  New  York,  April 
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giving  the  elevation  above  tide  at  which  each  species  was 
noticed.  Thus,  a  Bufo  was  seen  ranging  from  tlie  seaboard 
to  a  height  of  14,500',  without  material  noticeable  change  of 
aspect. 

Prof.  Sadtler  communicated  a  paper  "On  some  new 
chlorine  derivations  from  Toluole,  by  Dr.  E.  F.  Smith  of  the 
University  of  Pennsylvania. 

Mr.  Lesley  communicated  and  read  a  part  of  a  Rejx)rt  by 
Mr.  J.  F.  Carll,  Assistant  Geologist  on  the  Second  Survey 
of  Pennsylvania  in  charge  of  the  Oil  District ;  describing 
the  success  and  method  of  his  eftbi-ts  to  regulate  and  har- 
monize the  Railroad  and  Oil  Well  Levels  above  tide  in 
North-western  Pennsylvania. 

Pending  nominations  836, 837, 838,  were  read. 
Dr.  Roofers  announced  that  the  Committee  on  the  Wooten 
Slack-Burner  would  be  ready  to  report  at  the  next  meeting 
of  the  Society. 

Mr.  Fraley  reported  that  he  had  paid  into  the  Treasury 
$143.07,  being  interest  due  on  the  Michaux  Legacy,  April 
1,  1877. 

Mr.  Price,  Chairman  of  the  Committee  on  the  Michaux 
Legacy  reported  the  action  of  the  Committee  at  its  meeting 
April,  25,  1877,  as  follows: 

Report. 

"At  a  meeting  of  the  Committee  on  the  Michaux  Legacy,  held  April  25, 
1877,  present,  F.  Fraley,  Aubrey  H.  Smith,  Wm.  M.  Tilgliman,  Jos.  B. 
Townsend,  and  Eli  K.  Price. 

"  On  motion  it  was  resolved  to  recommend  an  appropriation  of  two  hun- 
dred dollars  for  the  expenses  of  a  course  of  Lectures  contributing  to  the  ex- 
tension and  progress  of  Silvyculture,  to  be  delivered  by  Dr.  T.  F.  Rothrock, 
of  the  University  of  Pennsylvania. 

"  Retolved,  That  the  Chairman  of  this  Committee  be  requested  to  confer 
with  Dr.  Rothrock,  with  the  view  to  the  preparation  of  a  syllabus  of  such 
a  course,  and  the  time  and  plan  for  the  delivery  thereof,  in  case  the  above 
resolutions  should  meet  the  approbation  of  the  Society. 

*'  Dr.  Rothrock  afterwards  met  the  Chairman  and  Mr.  Fraley,  and  con- 
sents to  lecture  once  a  week  in  the  Park,  and  to  fill  out  the  syllabus  here- 
with reported." 

[Signed.]  Eli  K.  Price,  Chairman. 
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The  following  resolution  ort'ered  by  Mr.  Price  wifh  r  U 
for  the  8um  to  be  apiiropriiittxl,  ivus  debuted  ut  length 
blank  filled,  and  pa^sud  unaDimouBly: 

Itttolii4d,  That  on  uiipnutrimion  uf  four  Lnndnxl  mkI  ftftj-  dolUre  t 
l)e  made  out  of  the  tntunie  of  ihc  Miohaux  legacy,  Ui  ictnj  the  r^ 
of  a  coiirac  of  lectures  [n  Iloiticultnral  Hall.  Falnnoiim  Park,  im  t 
culture,  to  be  delivercU  by  Dr.  Rulmick. 

And  the  meeting  was  then  adjourned. 


SgtUtbui  of  ZitelurM  on  SihgeuUnre. 

To  Mb.  Eli  K.  Pkicr, 

CliaiTnian  of  the  Coniniittee  on  Lhc  Michauz  Fund  of  the  A.niei 
Pliiloeophlcal  Society,  and  of  the  CommUlee  on  Trees  and  Nurseries  c 
FainnouDt  Park  Coromiwiooers. 

Deah  Sir  : — I  have  the  honor  lo  submit  the  following  aa  an  outlii 
iWv  proposed  Luctures  in  the  Park  : 

I.  Skwcli  of  Aodri.'  Fmnrois  Micliaiix.  Outline  of  the  journeys  i 
'.V  hJiiiiiii.l  l.y  hk  (iiili.Tiri  Norili  Auierk-!).  Tin:  primary  .il.jm  I 
iho  iiiiri>.lniii,.ii  iiit,,  Kniiir,-  <,r  AmiTi.iiii  pliinis  anil  r-sp-'oially  Aiiim 
it.TS.     'I'his   «a-i  ;ui   farly   rt-ut.-iiilii>ii    thvrr   .if  ti.e   iicliiiil    nwssi 


I'riiil,  -Inly  11.  Iilsi,  Unit  "ill  fk-i 

iriui  llif  ^'riinnil  .nre  1h- takfii  to  1 

..11,;  .icn-  ■>(  trcr-   I.t  I'V.tv  Mvi' ; 

icrcs  etearcil,  wpccially  to  prosiTvc 

.11(1  Slullu-rry  Tr.Ts  lor  silk  -.uvX  si 

liij'piiig."    Trvv  destroy  in  i;  lemiem 

[|ipn.iiiL-ric:in  iifopk  l.:i»  l>it-n  mil 

Liirril  into  iiti  insiinrl. 

i.   \li-(iijiniyv\  Liicil  ill  Eiinipe  i 

il'  n-plrtfiug  fori'Nls  destroyeil  and  of 

li-i'<inj:  llioM'  llial   rvmaiii  bus  .k 

'vr'liipi'd  a  niaiiiri'd  aystrai  <i(  Fore 

l;ivL■.lnoutli^u;c>l■|^li^sy«u■lll. 

:t.   Iiuiiifdiiit.-  ncrt^s-sity  fur   s-ir 

iR-   .Slid,   system   in   Hic   Uuilwl   St 

attioii  recpiirtil  tn  prt-veiii  ?<-ni>iis  injury  lo  Ihe  future  inti-n-sls  of 
iiierco  an<l  of  Ihe  iirts  in  our  ivmtilry  by  a  coniiuitanee  of  this  tuiri'flira 
:listriiciiwi.  witlioni  any  corrfspimiling:  measures  being  taken  to  re| 
lilt  lirt^t  :.;r.)wlli. 

4.  InlliieiioL- iif  extensive  forests  innd  vegctiiUun  irenenilly)  on  fm 
.  ■jiiritry  ;  1st,  from  un  u'.'itbeiii:  point  a<  illustrated  by  Humboldt's  V 
■-t'  K;Hure  :  ^d,  by  eiiber  imrcaaini.'  i.v  .-onserving  rain  fall ;  3d.  by 
vinliiii;  fiipld  evajioruiion  on  odo  band  and  deslruelive  freshets  on 
'illier;  4lb,  by  moderaling  cliniad',  ■'.  c.,  wan.ling  off  destnietive  wi 
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supplying  aqueous  vapor  to  prevent  a  too  free  radiation  of  the 
heat  back  into  space  at  night. 

6.  Distribution  of  Forests  in  North  America  ;  their  present  and 
tive  relation  to  the  wants  of  man. 

8.  Treeless  regions  of  North  America.  How  they  limit  areas  of 
ion  by  increasing  areas  of  evaporation.  How  can  the  area  of  these 
regions  be  decreased,  and  at  the  same  time  made  routes  for  con- 

water  to  areas  of  cultivation  ? 

^cessity  for  such  measures  :  Result — a  true  and  legitimate  economy 
mment  to  aid  in  them, 
d  11.  Economic  Arboriculture,  as  related  to  homes,  home  health 

useful  arts. 

ixotic  trees  to  be  introduced,  and  the  propriety  of  government  sup- 
extensive  experimental  and  propagating  arboretums. 
d  14.  Plants  of  cultivation  and  the  changes  produced  by  cultivation 

[ow  plants  are  constructed,  t.  «.,  popular  sketch  of  their  anatomy. 

low  plants  are  perpetuated  and  how  they  ** behave." 

[eans  taken  to  distribute  them  over  the  globe,  and  some  striking 

es  furnished. 

accession  of  vegetable  life  on  the  globe. 

hemistry  of  vegetation. 

vidences  of  design  in  the  vegetable  kingdom. 

3  above  I  have  endeavored  to  keep  within  the  limitation  implied  in 
of  Andr^  Francois  Michaux,  t.  e.,  that  bis  legacy  was  intended  to 
ite  to  the  extension  and  progress  of  Agriculture  and  more  esi)ecially 
culture  in  the  United  States. 

Very  respectftilly,  J.  T.  ROTHROCK. 

2.  1877. 
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